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!Chm>I jiJ Cwl A**a1 

H O 


L H 2 CNH 2 

I 

COOH 


H-C-C -OH 

I 

h-n-h 

VIj A* <J ja A*? jl <—*^ j * aL.a! »! °^' j-^ 

0 ^> $ Jl 5-0 ^x> ^ (J ^£>Aj za (^l^£>! jA> 

A S>J 5 JJX ©Jo J (^1 A_S"«^J 1 2>l ^_a 03^ 

jl A$" JuI***& Ij l^..o^:>- (^l—Oj!j ji^S 

(^lf& .v\j IoAmiAa^LuJ 1 jk> 0_J*«** j|^-©_9 *«— 

(_£^o 1 j) A^cXaaau^ 0v ^ ,J 

• C**'*!^**^''jl.****) Ji {_) I C<amJ a 5 " 

O^i JJ aS^ dlluJb J | oLi^r ji <_£:>_jJow> Ja*9 lfl> I aS^ 

^_J I Jo aS*" JUujI ^jol l* £o>cj (jj! . «Aj j\$ ^^3 oS»J olj^>\5<© 

<Jojb a£***^x.o^ lcjJuj-3 H—,—O,—-C— 







oil*! I I4J I \“\ 

•c*««J jHjoj 0L00 OJ^J 

<-X*oJ^VV ^jA"J_^4.> o<Aj J o^Lo t^S' ji 

di l3 ‘y.J*' ob^sb ‘<->1 



Igilfeuil oL> 


\r 


3 i <033-^X-*-fc> k i)\^^ C**jI:>c 1 jI t_Jl> .3^0 .>13^ 

,}\f 'ijfclt ,<Xol^>- 3,^3^ ^3^_3 jo Ia>131 ^S(J 33 ^U 

j! 3 130^3^ 1 *T ^ Iffe 

. lXaxaaaA l&> ^^aC- 3 1 ^1—^3^)3A t 1 3 «^ dj Lt 5 ** 

: ^i. 

CH 4 :(jI a/0 oj30 4 .) 

NH 3 :£lu 3-*1 OJ3AO 4 .J 0j 3 jIJ 
H 2 0 r<—> 1 OJ3-0 <x> Ojj ***& 1 
l> I J> d-**»! o^Xi Ia ol3^- 03 ^ <J^3^ 

< iAam) l> JI <Aaj ^ 5 ^ ji _^£> 3.® ocXi3l**» ^13A o!SCa*j I aS" 

jmU ^**»Ia*>I ^ 3^3 I $>- 1 j I 5 ((.? C-wl ^JKu&a oL>- 2>3>*3 

d-<*j| oiAj J 


vf 

3I0JU .C<*JI J^-^i 3-> ^35*-3 A o^Ia 3^3^ 131<_ ) 1 

^aAS^aS^ d***/lcX*»3.2 > <a>- 1*1 {Ca^jI^xX^ ^ 3!-)3333^3A i 

( C-l^A^ 1 3 L***A»> (^ l^j 3LJ ^gX>“ .<A~>3 } s 3^-0 b <lX-o 33 ^^Aj 
.iXamiIj AaIuI.} c_j I Y'* h X • idcu>l < l^S* 5 *I&3 I^Aj l^ ^33^ 

“^5^ U^03*^J <dut«©j cxAi 3 eJ I ^3^5^ l) J3L-1 C-a*»I 1 3 ^-o.a (Aa>-^ ib 
3I 13(33^*** tl*AA*»1 ^1 *yl^" | .fcXfb^ A.*tal I j ^3>"^*<ua 1 3 JL&tl iAj I 3J 



NY 


AbXjlXj 


J ^L-Aj I ja i& c-^I^juU^ Ob*-^03jS* 3^3033^ 

•x>jT J^j^i yl^b-^ ot 31 b^J3 

jl ( _ 5 5Cj. Jrt *0 jL* 3 

4,©.i& g ^ 1 aI.C ^—J ^a-O^A <—> I iCam)] j 1 uXa>^S^(* Jv 
.}J^a j.^O oljU-*>J^ ob>0^>*3 (^1 j» Caauj J obLipej 

(j^tojl^jj^ ob>- ^a*j b^A A.S""l^ci I li* ojrjT 

• Ch-*>I jl^.^ jL*u> J^jIj 4.Ui1jo Ob^ j3 jb&A 4 j £_jIac_>! kZ 


JLtf 3 \Z*S>^iS wCwiiJ 

<Xo.JS> fJ^l&A (<J^Lj) uL>^ bl .AP-lj 

ob^>^jl 1 J osAj J ASbjb i£jr^-L^ ^bo^aP" ob^~ t 

dlj ^Auaj* OJ^'oL> o<Aa.£ .ijL^A J^b^A 

J-^ jb>3 C<>^ fli4> ^3 .C«<u>b^>jJaj 3-^* J^-** 

(_£"l ^L*J t*3 ^J^~ > ^ 3 i_l_^b* ^A-u*fl.) (* jV <^3 ^j 1 ^jriS" ^a fbc> I 

ol3^>^®4.) ^*^?caA cIaJ 1*3 k> jS* 35^j>\ . lXa5^^aJ^-.a l> I j£j I \S33j*? 

i)*yU o^» ol^>_^ j\ 0^ jbi l>" J^aa> (S^j* ^ibib * ^ ^ 
[^ijS "lj (j^^C^Sbbbi b-^i^- .cXj^j^AjUii.^ ^Ia^IpI ^j_^a 
CaaJ l*3(_£3Jj1 0b*c5‘'° ( ^b‘“c5' G °'^i- ) ^5^-**3 J^-* A kZ' 1 1J 

{jb>3 Ci >$~>3 a3>j <^> b» L> ‘ZjS' 4*) Usa^ :>b ( jAA2>c^r Ijp i 

. <Aj I oL> ^3^3 ^ja.^t^i <Jj b “ jl**»b»>jl 



Igi L-* I JZ oL: 


\A 



jlsbT JjIjI 


(_J^b-o V—\ <J^-^ 

^jb £*Ll>-l s$>- tfli 3 0^ t^l^* J 3 b k$ \j {J) i j j I 

3 {jjs 3^.1 J^b® jl .iAx5^^a <^S olj <a!^-j! A.i 

31 ^U^c.aJ3J^a £*> (SJj* I £-*** C)l o\J^ <^^‘bv^3<xJ 
A.j 1 j\& 4jJj_;>cj* JI I j fjY (£jj I *Axi I^T^e oJo3 ob jo- 3* 
IJ ^-^33>- c>31 /o ^*a*j 3 .<Ai33l C**0 

.cXxftO^A 31 j.3 o^IaI*j 1 2>J^.a 




(_^3b*ui £) j^zi 03^©<A> 3 obj^^A A.IxuSs-(_^b4.Atf?l>-3l 

j.Sii'S 3 0^**j l 03 >" ^b- (jbl^i 3-i i)03«^—9 -Cx«>l^j 1 3 ! 

I 2>3^iL« 3_5»-4> ^iSb *j 3 Obbi llu»j 


01 ^ 3 ^ 3 * 3^ . C- 


-3^ L ^ 3 ?"-? ->l ^^SCaj 3 

3 I Jo La jLj Joo ly^j,> I . Ju5^"lli $$2*" ^-^La ia^PcaJo I c^i jl Jj l>- 4.5"" 
;>l>3 ILu*o (£3jj I JujJ jS • v - ,wu, l oJ*£ooiAO ©<Jj Jj<& ol 

^ L-o-ij ^ ° { ^‘~ i *-^_;«x®t£Jy I I3 C**»>bLj J33* 

ojjjJ ! 3 .ib ^j^Jc-^i* 


IgT^3C*4j jof^ £L*b 

4> 0^1 J ^L o»Aj J ob^> 3 <a ej—^o-A (_£lft4u£>L>-3l j.^-0 (3^-1 

^-.*j‘ ^c-y L J.aI—p ol y ^ a b j'** •^•“^ o/L ^ (j£^.5"" 

L jy . jy£j I j.> ^>:^»L 3 b* b *jo ly* 4 $^j <—ej^*r Ja^^cA 

Lei i! j^yj . i 33 jlS^4.i£j jPka ^jl^lp4.j C***» 1 y^.©.A 

Ol jlcXi b- .Ju3ul— i jb> l— o>~ i$\y 4^Luuo^*^J 1 3 

.JuftJo £**1a ^-uili £l 'j :s * A £33 ^ a2 T J.aj 1 y Lej^p 

Ja^^caji boOd il ja ^ I y* y^U^^Ju b Cu^l ( j^lo.«a j£\j* 
j.lft 3 ^-o £1 ^?*ca 4.> ol jl jo b ^y .joj^5^ 33 j L <a 3_y c-A>- 

J._fti^.a i]^ ca4.3 o Jo J ^3^3'® ^^ ^Pc^b ^ftlS* }Lla - CUajI 03^-* 
^lwL 3 J J 3 ljob Jjl j.xj 3 ! ya*3 3-i .C ***>1 Ol 0 ^ ^-> 3 -^ 3l Ojbp 
JuA^^ 4^ ^J>cm>\-S' ol-^l^ L> 3 l ^*a*J .SS' ^a j\j$ £l^.S>taA.) 
a5^Cu*»I yj 4l£j .<X£»b 3^3 C*:>_^**j Oljr^ JS+*> CIjJ^mpA) C^*jI 

3 I (Ja^>e>a CjI^-ju 4>3 O^b ^tA*»L OJJ-—S l> j — 2 >c}* eJy.j 




Y\ 


oLj£»- o Jo Jo 


Aj^l) 3 ^ 1*0 Aa^ I ^—9 C!aa*> I {_}“* - 3 -) 

£■ a.a Ij A—Jl^ (_£L*aJ! (^)Aa I aS 'Aijlj J& JA> I C*~0 

(_£l_^)^£j^A oL-I l> t—A>li^ J& 1 .JijLo 

j\ji 31 . f l>ej 1 AaIauA> 1^.1 ^\.<u» -P 4.5^ ^.*3 ^O^CA 

oAaaIj DNA Ij J {j,**^5*~* AmI i 4,S^ {l^.J^^Cj^A I ^^1>XA 

_dJ Ia-£> Aa> I ^9 45^ Aa1au£>^^ l^o-^-lj ^ilp^Ai>| (_£ 3 l:>- 3**(^ 

(J^L*> (^IaIaJ i *—*o -5 ^ *“*2” j* « (_£jL»» 

jlAjls> (^IjJ ♦*^ A i 1 ^>0 tflfJ AJI 3 

I f3V a !Ajb ^I Lbl 

(J^^J^a (^jLo Afj l^flb 3 ^3 jl jjlali I 0^. w > 5 ’" -P 0 ^ 

e~\£- A* I 4,>CaA> l (J $$J ^jIaIaa^iI ^-IauaIa^I J& J5 DNA 

iS' Aa^I> oI_a>* cA&Li&l ^>J 1 . jui»lj J 31 jA j.) J^)l«> c^l^i 

^a A£>l^>- AAO 4 .aI^| 5y>" Ja A >:A JA ^S*Ai J4j A> 1 e^i AjA?>- jIaJ \>- 

3 A_j 1 ^a Ji t_J I jl ©Llil a5^ AIsI^a (jUrl .if Ul 

Aj^f^jt . 0 >-f ^.o jILsmJJ jjf'Ai J t^l _j.J I Is*- c£ jlf jl~> 

^OJa* 0 l.lxi' 4.f CU-»l^.i^>- 3 ij—U jl ^ >Ao _jf ^ ' ■>' (§i> 1 J jaaj 

••V-'Hcs* 


Mutation _ J 



P —• o 

D — J 

1-AftLa.c ^a»jLo O li DNA ^ \ 


p 

l^i 3 Jl.a U ^.L Jjb (jl jliJo l>- 

O3^ ^*J«A9 l) ^15"A.) 4._5^«Ai <_£ j.SCo (jljluXjl>- 

(AjloAIi <^>- 3 x 5 ^*aaL* t—A_2>eU 1 3 ^a^o* Juj I j$ I j.) llj .Jojlji 

31 ^ 

°bj»\ *£ AJ3 I ^3>"3^i <S) ta>*w-«.* ^Ijljol,_:>- ^JIaj CL+Zxd^ 

a5^ Ca *^1 ^>1 C-^Ia J 3 A j.iaj jl A^Li 4.5 ^(^1 4l£j . ^ 1 -i ^A (S3J 
(CaajI J 3 —L-> j\ O^—jIa oA—IDNA <J 3 ^] 3 A 

• A> I jlo^iAj l^J3I** i J | o^l© *V |^> Ia» 






(S3J J~l oL>- JjL 'ja\y> j\ l^L I 

i£\y. A—5^11^ .^3 jta ^ 3^3 Jh (S c£U>jL*,b oLs> ^^3.)' 

lA^j3L_*a^L> ^I LI \r^j ^1 c**s I ^ Jhj* c-.ujj' 

Aj ^3^3 (J' A J j\ -^* J ^ 3 •■Ao^Aj jhsg^+a 

C^Lfc ojL**> L C>jLm> Ji j^ii OjLilA }LJf 3 3 3*0 L CJJ^MO {j'-O’te 

?<aJ i^>-J^-si J^.3 i 


J-Q&j* J cSjlf 5 jL, 

i^li^ jj£>L>- a 5^tlj oJo Ju ^31 J 3 I c£jl$^jL* JoL i 

C>Lr>- Li aS^ J.5 l^ys Alf«A/s ^^lA) A5^^*l!Cl£> .^jjl(A> JJi j\z> ji 
^lfcojL«i ji j5oi a_j l_^ ^u»Li^o lj ot iJ? J j y* a> 

^AAW>J (_]>•« ^-1 1<M.>- I jL>..£t.O ^t^Li A_> J._j^l-j Ojli 3 3>-3 jCi 

C**-&oL^> jgb AT” 4iwfo J-olT As^ofi iju^b . r ^ 
iJAaJA) AST cSfojLs-«j jj 1 j) j i ^^ocamJ ^aa-©J oL> c£Ub<Ui?l>’ b 
ojIa^o M—aIT cSUfcA^t^ 4 amm^ As Cwf q&m wtwLi jlo l.© 

33 <3>j 3 jl^iii <_£l^.L-.>:x)A> {£ j«aZs> c« ©1^5 • JU£>b oJUjbl^ejf 

. ijLj^© {J~*3J i 3 A*5C 3 tXL.5^”cAi J l?ei 1 Ji 1 (J)ljljj l>- aS^ 

l~© jl J3 3 ^ 3 - 2 * 3 * -L^i j'"' ^-oaJ ^tL-j -LIaj jl t^jL***) ji 
.•aLS^.© 3j J 1 Ji ji«A.i U>- ^fclj^i I V^-«».*a i^r>*3 o tC^jl 

a 5"*—♦V.S3’ I . i^*i^© 1J.,o (S 33 Ji O JJ>j Aj j|j.i l>* £t*5* 



U 5 d 


ol*©- 


Xf 


(,^1 j\ a 5^" C^.«*o 3 33 (_£1a*91> ^a*a>:j* jL*m> ^ I «_X_j l:> 

I jl Jo l>- Jjlilo ^ 33 1 .C«*j! 33 I £ j* j.£lo 0^ jl J^j ^ 

iw-J Ip* jl^ jl*j < J.*aS ^^i Jo 3 -U^>:a C-« 2 »c*j JajJ 33 a5^" 

.c^bl p*\j£* 

aS' ^-.A«o ^ ! jl Jo l_P* <jJ.d|j^>- 3 I J^>- <^1*1*3 3 3 3 .© 33 

(j>do lr kS ^°3 33 ‘3l^$Cjjd> ap* 3 :> -j~ \ *^3 —\ A ^-o 

31 dl^ .iAlft3 A,©I;>1 ^Jjo 3 A) J.l> 1 3 ^.© i-J I cslo jl j.J*Vl> 
-^ys A^J IaP- . <Jo U ^J 3 . 0 ^.© (jlj|jol>- 'J'A 

0^ 3UpcjI aLaj cjI Aj | jl^/s U dl*j 0^^ ^3>l3 

(^Idl dlpy) dLs aS^j I • 333 I ( _ 5 * 3lp jl J.AA A) 1 j 

oj-xj 3 £t> jl^._S 3 jo Lj A_P-j;> — 6* c£^—o_^*o 33 J>jlj 

333*33^1 Oy jl IJ> «_> 1 ^UpejI aLa> Jaj l^3» 

JaaSA^J | Ai <cXll5^^5^<Ai J jli ^< 3 *^3*3 c^l© ^33 aS^^j |jlj^> l>» 
(jliol^.1 3 I-J (^333 <-J I ^ I^J JuS^^a tjjjoo tJuil©^.© ©Jo J 

dl«.) ^^>*3 cAgAj ^-.©3 l£ 3 J (^ 1^31 L$ I c_j l .JoLoy© £^l© U>-Aj 
Ap* 3 J —X33*A:>'lr l^i I 033y A^Jo I <J«AaJ^.©o £t> l^,i 1 JJ ^ 3 !:*© 
—\ *(_£l©333 c53J^ ^*5""^ aS^”0*ai>!©lX3*olXi^.vA«u>^j .i I 1 *j 

^euo .Jd5 ^3 A5-3^ _N \ c^^ 3J3 ©33^ ^fcla ^33 3 A5-33 

©iA^ao 3 oUj Iaj .cXA^S^^gS*Jki 3 A^-Jj _>_ \ ♦ t^l-©J3 <A*> l 3 > 3 I 

3 ^ 3 ©Ai JaJd o 3-0 <--> I l^33 { Jf>- l —3 l^r L$^i A 5" C —»1 



Y ^ oIa£»- 5 Jo Jo 

o<X3j cob,^.cxliO^_A OabI ^j-S'SiJ 4-> A>-j3 _X ♦ CO_?^-> 
Jll^j^19 4.s>-JX-^ ♦ 3 _X ♦ ^-j (_^Ua5^C**J 
JJ> .<A_j IcO^Xj <A*j lj Ij ob^bLo ^1 Jj<A:>* oUJILa lol .«A*iO fbei 1 
IfbCi* £C*~i\{j£~ty& C*~<l C)b>* ^3?"3* L j1_£>b 

.«A> jsJ ^ i ^1 I A.j b (JI^aIa L 

ol^3 l£U> j:> obbib- ^3 0*>i-> C$1 

(j>|^.Cjo b 4 .s>-j;>\ ♦ •) JfjP" A.Laj 4> l^> I c_J I <S ^O ^ <f | (_^Ia> 

j\ (_£*»*> 3 ^ ^ C—I ©<AA>l&A .C->-b A.*J ILaAj iJu^J^A 

.jbS^* ^Sbb *>o^ V 31 c$bo «j. A ^ _ ^ I » (s[^il>- 

t ^A 3 j^ac jL«*) ^UjU9 jbL jUi <^bb JUUi 

JkllS^A Oo J 4j> J.} -f- \ ♦ (_£ lo J^5 A.5^tXi I txSZi ocVj3 .jfy, 

{>■ c5l^i Aj>l> ^.lo tflo A5^C-A*>J f^b.A 3 

• l^m»i l ^1) ^5 

(J^j^UL9 Ij 4,>-J3 CUuJ J Ja-J>cA j*AIa JaI^CoI ^Co 

_^a ^bj pH l) Ij ^*lAd U C$<-*, aA jI 45>-Ji .C-*~j 1 ol 

j.fl-0 jl _ pH .£**>I 03^-?^-* ^5"ly ©<-Uj Uj *5"<A A ftO 

Lb Ja A ?cA - ©ijl^>l> CUft*jl _j>Vlj pH 3 (JTiA^jI 3a A s»cA _ £*&St> l> 

^>j^3 y~~> <S 1 j <^l jy>\ pH jyij^ 0 ^ b 

4j j. _^ 1-.19 >- r M *‘ , * , i pH 

l> jfs>3 j|j^li> l^iT 1«*JS 3 ^b ^?-3pH 



Igi L-1 oL> 




VU pH {dlj 33AcX -^1 ,_} &S* iAJ ldjui> ouXO 

I J3—.9 (^)l jlcXi ls>- (JjlirUj ^ •‘AaaS^^a 

dlo^ ^_>0 1 £)$>" pH Ojj^-s 1 cX3J>£ LoO 1 ^ t—clj* 

.Cwrfl J^Peii Jjl-.i jit c5^i ul L? 3' u * pc '° 3 C~*»l C*A£> 4 .> 

(_£jL **.3 tC** jI OjU U cO pH 4.5^^ Ip- ^ju t ^A-ii (_£U>4p-lj JJ> J5 

\^}\‘J$ j\ . <\*S' ^a uXXjJ 3P-4.3 OlO^I ( 3 ^ 3 jl 

.lxUS^^xj^?' 9 pHji 1^:5" lj^3*> 4.5 ^«as 1^31 jl ^ ^>- 
A^.Sb (_^| j.i fjV Ja*Pc/a < “ J 1 ^3*1 _£-*> 31/o^C 

^3 IjUi Ip- ^ 33 -o^il .cuJ 01 <£J$* 3^0^* C.~o V 

<jJ 1 ^3* 3 <^Ui ^IjT 0 >^ t £^\y\ J 3 «Ali I 33 ^A iS' |^aAa| ^a IJ 
otXi^laAr jlj 3^ ^ I J2> tXlil^r^A ^ 31 fjfz** .iAaaS " ^Si J 

1 1 .JuiO 4 .a !^1 ^P-^S^J .3 J 4 .) C^ajIjJ^Ipca SAa jils} 4.©.£3 

(^l_^J^1 po 6J3 ^cXi jta ^32-3 ( Halophytic ) ^1^.3'dl^ <_£^3 j£{> 
J J,*i jIami) 4^3 I ll ( ^*WQ>) 1 ^PC 3 (m 3 1 .(A*/S^ji 6 1A3 _) <—Xo .3 3I o*\Zi ^ Lsl 

jl t_£jl_c- (CI^-jI —S" i^,i ^3 (_5’ 0 " m ' ^ 33- o 3j , i —^3 V3.0.AA 3 (3^**)I 

,C *~>1 CtlAp’ 3 l _3 CP3U- 4 .$CL < CU.W-O ^3 jS-m> $ j£>.*.A (^)l jl J.J lp- 

aS^, I 3^> <a!* 3 137^0.3 c^-u>3^dl<>.i ^I^Ap- 3 1^.3 I3 ^A jl ^jI*a«3 
• 1A3 ^3 ^**> 4 j tAiiUi dl ^.3 jl 1^3 

CjIjZ I3I S$ 3 Jf^ 3 a I>iJj( 3 » ^ ^ ^ VI 

0I33P-3-Ojl (^jLw 3 2 ^ 3.1 ^> 3 >’ 3^3 .CU-^IO^I^ Ip-^3P-3A D^)U 



3 $ <Jui 13)^.0 (1*5"U> iX-o L>) tXJ ji:> ^tLj ^5^Jj J S' ^3 3 ©Jo J 

^>■3 — L s* f 3^~~ > 3 J^- a (3^*! | 

!3^ C->l jb»cj jl \j^y> jL* $3ja T- JUoUL?3i^^if 

3 wXaaS^^* 3 <i 3 4 „a^^) (_£l<fco^?CA^ C^3J • iAi 33 ^ vIZaaO^J 

jL> :>33© «_> I jl 33^—>■ 3I .ctli^- .531 J2> \£LsS 3 ^^ijS Ij 

«<JI3>*l j>J 4-©.a> .<Aj 331 C**o*.j Jo 3 3^^* S' ^liic* jl lj^3i>- 
f bc> i \\*£ 3 3$ £$ * l> • 3l .AhO d*J 3^3 3 -^ 0)3!^ |^^aailC.J I^fcli? 

♦ 

jl Ij < JLj> (^libojl^ J2> 3 j-.-©3 3$ A.5 ^ (_£^£o.S j\* 1 a <J-olc 

p 

jljUil>- Jl £.3 J> j\z.i jrJ'li* fjL .<^>1 3 ^ ^a 1 u*^ 3>>33 

^jJauVj I S' jl>A«3 ,Ca**»I ©aXaLj jJl^.C-4.3 J jS~m>3 

oi\2j £0^**3 Albj ^jl j 3 AjJILa I .J\ Ja& oT 

^*9 32> j^O l£3~> ^1 O3IJ0 jl jltAil^** L £$- : 3‘3* <Jo ^ j' 3 1 ^ Caa^I 
3I >^31 ^a) ji^i i> szS^ J?S3 ^\ijS[> l^LJl 

3^a** 9 3-i ^aS^ Ij L©3 I 3^ ^a! 3 * <AaJ IaJ 4 ,) C-aaO ^ A wiiflJ I 

.Ai toAZi cota ,3^33 ^3 ^yuu<jl \^ 4 • 
S j* S^ I lj . ^ajI © jj 3^ (_^l&37 0^>^.> jj 3*^10^..© (3*1^ 

^g ) 1 ^.aaA.©^" ( C-aaJ I j&Li I jljl<A’>l>-I c^lj.> lft'3 3 ’^ 3 j>l j^>3> 
(Roentgen) ^$^033 l^.j 3^!.^* cXaJI3- 3 ( _^ a ^ 3^*** 3 jljl^-i !>■ jl 



UiL-T oU 


XA 


oL)JJ> <A>j I ^JT^a 3 Vi ^ ^ <^*-*»>l o&Zi 

iAa*u 5 " I (_£3^" ^A***-©J 1 3^.? t3"^ 3^ L-L^a**»» cXa*jI 3^ 

-^e ^ l^o (^>1 jl«A> l—>■ jl ^*a*> .AaaS^ Si 3 ilo \j\j33^ 

JJ> < CaC-Lj ^tAi OiAaA>> <^lo L> ^-f- N f ♦ 3 ^ Ju> Iy 

3 .} <C***>La9 S-^/l^-A.) dlo^.) 4_5"( o^a>*^1 «^1 aA \ 4 ”^) }L_>- (Jj^dL 

.OJ J 3 L> ( :>I^Cj) Li 4s>3-i - XYV* ) J*** ctloj^ t^L^u* 

AVA^^Lijl 3 J>^a*j (Caw 33 I J3 4*5^CAA*t 1 oJ.Xj f^LtyC l w ^£>'i 

1^^aS*1>31 4.5^<Aj 1cIaa* 03-^ I.ij!^ ^3^3 oL^J^aJ 

. JkllS^tXij ^> _^:>-4.j dui 1 1 (J* 5 *" L-^j>- 3^3 

OljfbU l> iA&J— Ja^ j^a*J 


JS\ Jo 

Jlf *> 

Jolc 

olii>- ojlLITL^I ) \»f°C 

(^^rij _ ^jls) \a 6 C 


( y 1 J It# 1 \ • • • 

- l *^ )° 

pH 

( s/~*y Ui^^i>) \f 

(cMa*~5’'I_^J 


( Uj-ijUx-l ^l^i^L) N^*‘ 

>- 

<_J 1 0 J Li-9 


I^J JJZ li ) ot\Z saUsS ^T 

<sjS> 

IaJ ) diojl 

(ouilji^f’ dUiJl >S 


(>* AtA-) C-Jjl <d* 

U^i JUI 



ojL^^_>_3 oL>- ^>0 (_^l^»‘A,^> > ft>jji L^^ir 4 .$^ci*a»>L<a^ 

iAajJ^- o.) ^Uj4.> oL>- 5 <f>3 c^l^i Jf \ ^ J»*l^ 4.5^v^-A-l^l^l ^-31 3 
c*Jo 15 .C.«A oT 3-> 3 —i oL>- 0 _^> < 3 —« L LcS" ^*3 

V-o • il^<At»l ^a! li>”^?ciC- 533 ^j c—>L^ <J A ^ J 3 VL» 



oL>- IlXj Ju 

" " T 




A-sld I c^sliO^ y{g** I 35 IjoL>- if ^LIaS 

J$ 2 > ^ 'j> 3 Si J ya&zA 35 if JuI*m tb l& *f j* Ij < Juj I 

^f I jj’ Ja l^iAJLuAj^sjST^l^la^cA Vl©l>-1 .JuIauJ^aJ <_£ 3 J t_j»I 

.Si y*^A (J3 JSi 5y>-l.i 5^0- i ( ^o+ J (^*9-5 -^ 3 * 

_^A ^Ji \f 0^->* O jlj £<Jj LuA ^jj lA) CU5 J.AA [> i 

C)i-> ^—mo \Ji l> | lf^ t j\*i fji*A C*~>1 Jjif^.o.A i ^*Jj.iS) I 

Ol J5 ^ 33*-3 a Jaj! i> I 3 C-***»! ^aSU 1 fz* 5 Jja ejL.~> 

1^:>Ia lJa.i .A.jlj tAJS jIi 5^2*3 ^ 1 3* t ^Aj IAj^S""{^)1jo 

J j*o A.j l_^jf ob>" A.S^jl.5 . Ca*»| (J^aI&o 3 (Sjf jl**» aA^.CAj 

3^ (_£I^Ja-.:>caj.} lj^3^>"C^^Ai i>iilj^Lu*jl373 «hX© I jj>jL^u> 03^*® 
( 2)1 ^a ~«0 3 3*3 JI l> I Jjj&j\ ji Ia£.JLa .SS^aao- ^Jii^f 

^aK^A^I) ^>z.a^J 3 j{*> *r*j ^1 C*AJb>- .Ai j|jbjL*«) O3U7 
o ^.LzIaa jkC- 3 Ai loiA^j Jji c^I j,j 



fjd J**9 

Olo- tig 


I U^p ©33^0! iS <lj> u 0 ^ 7 ” j. 

L-» jkii j\ jUsaS*-! 4j (S3J j{ IJ oLs>- 

^ J.—9 3 oLs>- ojli 33 1® c*9jJW> ^3>*^ 

1® I3 S' OJJ^xj («Ailj ©iAaaS^£_ j Is ^lu>| J ^5^<j£3^ci 4j I3O l 

p 

♦ CaajI 53i^>CA d)Ui>" li»A® © jlj 33 
£^.u>\t£ji$ C>Lj> ci J3 3^*.® 3I e^kzM)J I 

.c*«j! (C(3*1u*a ^i*}4j*3 <Aio $$>• 4j tx*r (_^3j-j jjoL^-^S^ 

4._i ©31_«o 3 3^ C**u.a]© ,_J^_3>c> *TC^ajI 4.I>*Iaj ^jliLj >1^ 

3 .i l^i I oiAaaS^ |iAP»- 3^® *Tc-l ^^Cjjjo* <£jj£ Ai jltXi l> 

0^*0 j,*j £)j>- ^UaajjI ^>J iAj Li . c*ajI ^^® 

.<3_idl_j ©Jjjjl tXjI oiAi» U3*S"l—> cl^** 1 3^ 3I l <£3 

(_x j 1 Jol> oLj> 4.5^cIaa^I <S33 ^®1 0^-? (S3 f3^i® 



V \ oU 

,<\f jl**» 3 <!*>• $~> 3 ^-oA ^3>'4 j ^ 3 >“ 

.C«-u>l 3 I 3 ^ 2 ) tJudLo Jx I t^bco jl 3 ljjls>- J^-o.7 4 S'Cl*~>\ 

f■ o 

.iX) 1 Ol\^.ZL,) <Aj | l& Lm«aA Ij 1 *uaa o 3 Ij JX ^Aju>*)h& UbJutf? 

lL»j Ij 4<uti I ^ luuA l!> 3 I jj*w,> O Cw>* 1 bf I ^9 tXj to 

JX Ij i jLm»j ojl^uj ^.j 4j 15^lje>- 33 L 4> if 2> 0^*^ 

iaj 4 jLj^I_ 9 jl ^>• ji .«A_.£lj oiAa I ^^>3 4 j 03^** 

.Crf*ol 4.L*»lp-^j Cjl*i3^?c] jl U jl jlcXi b>- ^Jaaau^CJ 4 f 1 1 A .0 

oLs>- (_£<A-?3,«> 4.Lo.:>> jl ^iaj 4*> 

A X o ^Li-*** 4 ,>(_^|o3 _}! 3^ V u 3 cu~>! OV?" 

flo>j Ia*.* I 3 (J.aI^j jl 03^--^ j^3 < *a 5 3 

4._j^iaj 13 lft> (_^|o 3 L**> Jliuj I 4j^Iaj bo I 0<aJUs5>- 

.iX^^^ LyO j**i 0^. 

I&axj if <£**»! C*~>l ^jl3 4.j^laJ ^j if (_£^1^jJ 

^jOLr> jlfrl (jL» f (£ l^:r 3 4 m.>- 3 jIj ob> 

4. j jJil*.o (^)l Ju 4 «£>> \x f 3 - 0 .fr (_^I^JLj (S3J 

4^.Jb JX OUI«Aj l_>- <A-J j? f ^»3> I ^lai .*A 03 > <Xo! jd 

(^33 4.1u<3xj 3 C*~i\ 5 3->- 4 .j XyZ* U j.-tf> 4 ^CuJI (_£|oJo Jo ^-.a 3 c£^>" 

•^V 6 

t c 5 > 3 ^^ 30^0 J^j**** ^-3 13 


Panspermia _r 


Spores 


S. Arrhenius _1 



IjKjI tCj\ Cj 3^ (S J* 0i -^a5>Ca3 (jl^I,5>- L»i (_^i jlji olj I ( ^‘>~ 3 
Aj^Saj ^3 1 LI . JujJ 4j 35 Jt 3.1 

^a^j.L4.j j^uAi Lo I a.) ^ I ^s 3 > ^3 Lj lr 

31 4S^ t5 ftJi ^l^U3T l> £^aJ> I c^i J^aaj L . «A-.wJ 0 ^.a3 4j ^*ic 

:>l^*^l J>33*& 35 1*a 9 j|jo L-aS^jjo ijUo (^Ojj ©*a<£ 

0 I 35 jl^UtAi J (^l^.l^L-» aT«Jj I ^3^3 ^ I 

(^jliA) l>* &S o3jb | J3 3^3 4) ^3 l>- l^> OjLfr 4.3 . Juillj 

J I t£:>l _^© jf I 4,5^2>b O^i t£3 -CaajI 4Iib :>_^>-3 01 -P ,j^-j 31' 

Ojl j>- <Ji > 3 >" 4.ki3 13 I j <CIa,w^.^ 3 1 b <tJJo<A :fjl- 35 £*Z>$3 lXJ U 
^_3 ^Jb 4.3 IfO ^U.A~I ( Jo oTcsV; 3 fU> 4^ tJuSO 

0^1 I ^jl>- jl 1 J> 0 I 3 olj^ 3 ^A*u<ji lr <A3 iA 1 a 3 £*35 13 Ij (J I 
. lXa I AaJ^sti 532*3 0 I 35 (_£jl«Ai l>- 43 $3 ^.Jfe 1 »Aaa^J 

v— jIaJ>" I ‘533 1 (J^* A 43 1 3 ( C^>^o 3 ^3 1>._ a »><o l. s il ^ y ^31 Ui 

^j*0 ItAIili OlXaL.3 5^>- 3 ^ 4^1aJ1^L>» 43 I^aaoII© bi\j 3 ) C^> C3 

to j^cojj ja\ IT 4pc 3 f ?c~j|©:>^3 43 c£^ ^3 ol 

^Jwf fwl>o45^C«M>! f OwA »XoCj 

• £**j 1 4*9Ojj^ 4cUfJb- kXo t^1? 

< l\3 I 3>- © IaaaJ I 3 1^3 I 3^.ZU> I < J^AAdb (jC 1 ^.au3 Ia^ I ©IaaaA 1^a3 

iC«j| jl^JJ.3 I CamO 1 ^j.3^1 35 &J+\* (_£*** <0^°-^ ^ Caa^I ^ji I 

4_S^^aIX*.a£> 4—5"iAJ JkflljtA tjltXA^iLJ 1^ (* o33 j^al .CaajI °5j» ^9^13 



oJojLjA5^* j\ (_£<Ao I j.b C-9U ( ^ A ^yl3^-> b ©jb«» 

3 * J^>J 1 tA!o l^ou iC^f^i £^3&3 C"^J 3 (^l^f&l^XLuO 

(Ao ba>4> j^aS '(_£*>.:> 1 3 ( yJZ+* 2 >ej 3 c\a1 ^ 3 ^ 4) ^j**-** 3 4I^-b 

JwA^l^d 4 _$'Oau-J db .<^033! $ 3>-3 ^ 3—1 -?b« 3 C^' 3 **» 3 (S3^ 

L»<9 IxA^^gAAUi 3 »XO 1^93 f^A^bo I ( - j^^ lfcJ ^aAAM^C) ^jaa)^ 1*A-.) 4) 4^^^^b^.AAA> 

JiAAjLi (l\ 3» ObU> l>- ^s?3 ^-laG- <J* 3^ U 3 ^ ULaA aT 0 l 

©jl_>3^ <4^3) 1 (_^l^.)b j2> I^-aT .c.^1 03) <JLj Uo3bL.* l>- 

(_£1 v1X*a93 >®3 Ia.au) ^aI^wau) b3 I bo>AAi> »b 3 ^d)b^’ \^y** ItXo 

It JkliO^ya ©;b*-l b 4.) ^jl3> I (^[^.3i3J fbci I 

£-3 4 J 3 I ^~o3 obS^ a.S^ b^b^b^j 

^Uj^j CaC^-) 4.) ^ob .^ 33 ! ^3^3 *i J^-i* jl* ^ob^A 

4.5^Jul5^ ( ^A ^&1^9 l_A ^IaA^—A ^Ua9 (^U>4 a.jLj 4* ^.->3^ 

aT^ ijb) ^ 3 !** 3 ^*A$\*jlL.* IJ ^au^>Io 4.«^!aA<o (_£b© jLaj 4-.aj ^*j I 3 I) 

£^3*3 *> V J ^ <-£3-> J* S*& 0 1 35 3 t^l b*~£ b^Kr l) I 

(j^ I 4 am.) I&a ^ ,iuuJ C3****i 3 Ci!^) o<Aa^ I 35 CIaao 1 ^^wo-.© . 4 j l> t CUaj 1 4X91) 

• lXaaS^” I hXo ^) 1 ^.aS^ b&<© 4 (_£ I 4 aa») Iaa b>" 3 

jI^JAAa) a5^ CIaaJ I ^) l^j.) OiAaA^ I 3 ^It^A^xCu) b 3^ (_£ 3 b*At) 033,3*^ 

Vb^lO^^ - <*^*>.1 53 ^ 3 ^ ^A**-oXj 4^^141^ Otf"3^*^3 bo3b*j 4^J \ 

i^r i 3 ‘oTj^ 4S'^iCia>3 caa-I o^,o33^3^3I c$‘^»I 31 ^^ 

2 > 3_>*3 4i 3 b* J3^>* j.-ob-AC> *Ca 9^.S^fbcil L^Xi (_^b> 3 bcAj 1 3 







(^3 (J ^ -1 ^ ■) <_C 1 4^0 L a5^ ^ .JjlVa I 

AwO^Isaa^jIuaJ JL Ajl3>*A^-o < ~'i.^^ aS*" d*Mj I . A*jIj ©aIa 

0^3 oL*»> Jl—*» -i _3-3 .^a 3 -i 3 <■*•>- JA 3 413 b ^ U 

a 1 j-TojU JA 4^4s>u I jl .Cwl o a3> ^yj£.3S 

^L—ij\*.Z3 J^>- 3 0^3 oAjjL«> aI^a 1 & 1 a I jlS) Ia^-o (_^ 1 ojLaJ 

aS^a^s d)33-)‘4-* A *^>* 1 3 4 J 3 I 4.5^aj I ^a^> 

Ua9 4_j &>" j! JAj 4> 0^ S<-W£ Cj3 ^^ 0^°3 0^ 3\ 

(S3 j-*i *0333^* ^1 j^J j.—* 033 O^Ji ^5^ciAc4> .c***> 1 ©A^S^ jl^9 

45^33^ 3$«*> y3> .C-***»l oA^o Ol (_£jlA^Ci (_£“! 4> aIs>- 

Cl-.-wo.fisI ^^UiCrfAwO JAA.5^^J^lfis j*ais-i £>• JA 0-333 '3<JhA.js.& ^A O^J* ^ 
CjJj—m? 4_j ^Lu** Ij_1)J.-«*5^^3 (1)33 0^-3 ^— 1 ^-^A —>■ 

.Aa3>Ij 0 A 3 J tiJLi ja I 3 <_> I 0^° OJ 3-0 4j (3^0333^^ li ^S' J> 

flLi 1 <(^)Iaaj! ^j^>- 3 T^>aIK-o tAJ>“ 1 3 A.J 3 I ^i***AJij f^fislU 

LU l L ©A^> ^ ^ jL.*«> d)| Oj*-**^ 1 4 f£.Si | ^Jl5>*3 C—>l ©A^J <_A I 3 

.Cl**** 1 ©a^*> A 3>'3> {i ol 3A ^Jr^“^I 
45*”* 1 3^^ l^3w»***9 ^j-o-^AS '■4 a * 1 3 ^ (_$ A O ^ <uu, (3 ^ a *‘ j b © 33^* ^ 

^a.^w (j33i+.) l> jJIaj AjLi^A 3 a A 3 A>- IT Aj IoAZj 4.1>-lli 0*3 L$3335 
(1)IaIs>-1-«>3 <3^-^ ^3 A A T*ufc> A_ 3 >-yA 4j J^Ltlo l^L.4*3 IaI .aIj^j 

0-1J(3*1^ ^^33^* 3 $*aT ^1 -^ 3^3 ^ .A_o!a {^loA-^c-.^ llA*a> 
oAj 1 -o.T (_^lr >-ji d)l jl ^L^wS (S IoaI-u> {^*L 



tA^I OjllaJ _£ 



•J* J 1 (jP $j X —X ^j- s _ J**! 





rv 


oU Li 



J*K> :r-X 

4,iil l i^J I _) 1 iijliili (_)L«> i J 3i O ( Ci"- U * 1 

. <3-a3> Ij 

. A*3»l:> jLw 03 ^ <J? 5^* ^yU**>l Ij <j<.t>3 A.J 3 I 1 

3 L-I^aj 1 <1 < (_) 3 3 _/*••*■*31 I oiA^c- {j *’* C J °33^'°^ 

^_j j'S' jZaaao7\ .CU ~»1 ^ollc- 31 <_£^oIaj<s j+i < <_>l jl>:i 

t_ 3 ^y*-**±^ 13 l(_£ 3 ^£ > t ^3' fc '®3 A.J 3 I ^&***.^i I A^j I (J l^>* 3 C3***>l ©(Aaa^iAaamS^* I 
0333^** «A>-l 3 ^ I jiJ .Jiilj S<a 115^L:>l c-wl ^3 * 03 * 

L:>lc*H—>■ A> (J I (^U> ^alc- f Lo A^l-ol 3 < 03 ) J 5 I 3 I 

i 5 j ^~>-ja ^ A_S" ^33^—° O ^-- 0 '-^ 5 o33j 

3 J+.J& l>- a_S^^aIx» .*.£& . iA3ti) Axa»j 1 ^ ^ 






L>aj I oLp- 


XA 


Juj ji l^.> 1 jL»> 3 C ^>-(_£ IftxXo 1 ^9 j_j> JJ> i iAaI9Ij_ 
(_) | 1 3 ^-*9 j&JJA&i I jl c3a..O I 4^V*«J^a9 

tX.o 1 ^.©Ijp I ) 3 ‘■* ,A * , 1-3 ”^ t ^****>3*$ <5 1^5" 1 3 jji ,£***m3 

I ^1 3 .* Ij j.4 JAJ I 3 *Ai J)&*4j IJ <X*.2jJj>- jji {S'jji I 

:>J^—« tjl ( 5 jL_mj w\li Lfc 3 Us $3 \j 3$* 

^^ _■ j 1 ^ g»Xj • 

. 0.^1 J ^j *0 I 4.J -il J I 1 «AAajJ^9 

jL*u> 03^7 01 l£-? 3„^ ^«73^i 0*u»ij^0^ \ J$ OjL*J ^.LaJ 

o l\^m) 3 (3 i <-X) <j ^9 4.jtil jLa*.) ^olfiA C-ua^Ij ^-<0 ^llo .cVJob 4.1^1^ 

4jV<c-*«“j1 °^3> .^jl C)^**S\ j! (Sj^cjI ^yLu^.rl & l>cj I jl .cxxiil) 
J a 3 3 ^ ^JLsl^ (J)j^ <^xliI dcX.o.C' CU^*u 9 jl IjIa ©J 3^ a 1 ^^ 3 333^ 

^ILaa/^I J ^ .£***» I 4LS*l«AO^>*3 O I 3*3" iS^ t O^is J2> Ojta^® 

1 3 3 j>- (_9_^_9 <0 ^.aj3 4> ojljiff-1 J5 ojLw 

« <A*J l) OiAa^i^J I J l*>0>) < CJ-wJ I J3 I ^ J.A (^jljtXjl^ - 3*^^“ Jt> 

_j ^J | 31 3* ^o.’Zyi 3 C)^-* 1 4,12*-L*j 4.^1 JI ^">- J 2 > I CDj^ tel 

J>t J ^.otU 4 .J 3 I ^L*jI ^ I .C^AA»I 415-L^a l J ^~<aj 

4a^I-*J 4._5"C»ff j*>» (.jl^.^ 4j ^.1 I ^1 J-O {dA-kil^^-O ji J5 ,131 (jjJ : -*^ I 

. (Aaa Z j3 ^a»>^4a-0 (_J(AaJ <A^.*aaS^ I I lXj iAaJ^A 

^3 (53J^rt 3 LcT j:> Jh c 5 J^il ^ ^.aaa <a*>* j! tii-i 
^SC.O ^_a1x> ‘^0^1 ft ij*** 3 (33^ jl • CJaoI otXXi^A ojIa7-j1 




i£3J dOj^o ^^31 <j^~~ 

.o*j1 <o j—i ^O _ f 3 (*^o^_r <f^J l;3l cS^-llf I ^olj f3**» 
| l\) (Am) 3 ^*-***J {_£ l^.A, J 1*3 J 1 ^ 5 ^ d*u>*» 1 ^.) 

jtfto <J^9 4.*£>1 oijj (*lj 1 £-J lift (jL-o jl .C*~>1 dJk^j^a l _)^l>- 

l —>^a 4 ._S^Jo loJ^_> 0 J-o-C- La jl VI 1 1 4 .As>cj 3 




CjAAA 4*>-l«>tAlftO^A ^A^3 A^A>x£^djt©3 I jl ^MStx> 

.Aa^Ij oA3j <^.‘>'2* _yi*u.o.jii JJ> IJ ^J 1 

^lUjc^Aj (^jl£-1 J.A &0 <jl» j>" 3^ A.S^A-u»J^a ^lai 4j ^jd:>- 
—l ^3 j.>l^_>U* 3 { ^AAuoji^lfejlS^i^AS^ ji 1 1*^1 1 

j\ £m.j I 3 I ^3a*J 0 ^-^ AI?*-Iaj C'C-^aj aT a 3 lo^> ^yJ^AcAi 
(^Ujlf 3 ! 'VLi:>! . Cmm>! ^3 1 (^AaJ ^a*>^4aA CIa£^a»» 

<oUIm*I I i 3^->l jl~5*c) ijI.Ia <d5^ l -.3 3 _a1 ) A^J^I ^_Aau,0J I 

L 4A>u Ali Ia <( ^ 3 I v_^ajLa ^_a!a j! 

JJ5 l— f S,S 13 ^-jJ (^li&033 i ^ ^-*93 4 a 93 • A> leAi 4 a>Lm> t 03^ 

iS^S' 1 3 (^1 ji 03^-3a JsaTca . a 3 Ai £_.©.:>- 4.J3I ^l^^Lsl 
L idL a^sT l_r A} Am) 4a>*Im» (_£ J> O Aa^CaJ l^J 3 ^J 3 A 3 0 ^> «—amiIaA 

• Aj A*j3^m<3 Ca:>3~>3i£ 3^*0 1 X 0 Ia> 2 > 1 Ajt a.a*>| (_a^»-Ia^ ^Aj|^^lA*r 

LcUajI 4Lib c-feLi c^33^aI c^V 3 ^ 4i «oA5j)) AP-I 3 ^a1u*>c‘j *c Ai l 
£- 91 3 3 -i 3 C-«aj! 0^3) jIaau> (^39 (_)1 4 j .CaauaJ f 3!^ i 43 

033I 3 ^-od 4 ) 13 (^ I 0^3^ ‘ J3L-1 (S 3 3 ob ^*7 (3t^ 

db 4 - 5 ^Awl> 4 ^b b3~>-3 C«moI>^a (^bLaaj <JI3^* I ^1 u 1. 

i ob:> jI.£*aJ Ja&T f 3 *^ ( - £1^.> > Aaa3L3 43L ^>1 4) lS3l.~0 

.Ail> oAa I :> 35-3 4> ^ I 3^ 

1 ^3 ^ I^aT <vIU~>lob>- I Aaj j> f Aaa 4 S 1 ^1 3A Ja 1^7 

^.Aama) 1 43 3 Alib o^ 3 > 33 ^ 3 * c^3l^> b> 43 45^"AAj> t^3-? C<*a»*3 1 3 ^ c ^«° 



JZ ( Ch. Darwin) j) jjljjf jl>> .j \I 

T«A>^5^^yo 4^j ll>- .CL+m)\o2>^$' ejL^i 4> (\AVN Ji^*) ^ 3>" 

jljo l>- (A^j y (_^1 j—\ f jV Ja^i 4 $^.ij.i^,© ^ZjS' L) it® 

1 t * i L.v~j L '**-•' 1 4 mm) 1 ^8 4 *w ■ iftft 

,dL 3 ^3 I.J 3A I 4 j 3^ 4 «o>^ 0 ^ J-i 4 . 5 "^ 33 1 33*3! 4 > 

Ji ^5*3(^lo^Lo 3 iXJjI> 033J ^9 4.1***j^I^J| 3 Ojl^:> 3 33; 

Ol cXiil) 4 l*u> 131* 3 o lXxs I 3 3^>3 4 ) (j 1 J 3 ^L-o.-Ji^ 1^4*5^ 13 45 c A li 

UiA>l> cO J^O - IJ35 (^lo^i<o^-<.A?>“ U>l .JoLo {£ J oiA^>c ^3 

0 I CU£>3*> j-~-» *OlX>J ob3>-3.0 ^j£o I1A.0 jl 4 ^i I <Ji >-3 * i 3^(_5‘ e> 
4 I;>L> C«*-.aL> ©33^*1 4 ^I (^Icolo tf.C—>i O3J ^1>- 

_^y t Jjl jl Jo l ^ 4L4.-WJ3 4 o ( 2 XX-£ <^_9 j.«a* l» (JjtAZ* Ju.«a 5 ^ I 4 .pcJo 

oL>Ua4 xSI j) i ^ +2z*~A JJfcf3^^5lj j4) ili .:o^S^ 
JaICJ 4 TcS^Qj ojUw jj b ^33T ©ICsjlojT <b ^b 

J>aa» 4 j jj ‘£*©j<b c>-J oTj^oIo- 

4 -j 4 . 5 ^ I j ^yl&oljo 33 ^11 f 4 . 5 ^j j! j o33*3 <3* I JJ Jfjj^ 

0 I 3 J 0 1 -^ 45 ""Lj 4 jJ Uxo (_^1 ^s li>- 3 J Jo IoiX^aIpcS I oL^^jSo 1 J,*o 

.Ju>U 


< ybl&bbjT oWUw 



Igj L-> 1 oU 


ft 


Js \j ijyoj Ja&* jl_C I J3 ^>*>0 JLo-l JaJ I *r 

<ol.i j* Ic-*->La£_3 La ^ja j*js J 2>3 &Z,&-\m> 

t J 3 A ^131> J^laLo Aj lXj UlS^^A fL*3 I a 5^I j ^13 

a 1 ^u»^ A.) l^jiUjl ^3 1 ^3^7^©j iA9 jl ^$o LiL jl^SAj J^po 

J2 Li ^aJL* © 1 —CsoL js 3 ( M. Calvin ) ^ ^jT^J^Jl© 

dX^ J ?I 3 <—> I \ N JL. J* o^J -c-Ia^S* fL*i I ^Lf^ 

A.Jb'J.) I 3 t\ota jl j.9 0 J -033 ( j£o LL C=>c7(33 \J 3 ^ Ij 
3 -i | ^>1 A, 5 ^"«Aa>' . 3.033 l C-OAj 0 ^ 3 ^^ <^La tX.<u>l3 

aILua L 3 Ul C9 J>i— i fUcSl A*) 3 1 jjLu.o.71 JaJ^> jJo L>Jb ^^3 

A.S"^a Co If ^ 3*3 3 33 L A 3 I ^33 O 30 Js>LTjI^3 oL:> ( jio jjU3 
^7 jZt'jd.z* J} C->!^5s1aa 13 ^7 Lr>- C~o.*l cX5>l3^l 3 A 

•>s 

CA-*3 oT 3:> A— 5 ^ ( S. Miller) ^JL* ^Jl3Uu»f \\&X JL- » 33 
olC&bj:>( H. Urey)vSjUt> j £$3 O 33 Jlc. SJ 33 < 53 ^ b 
<<3033 aJ3I 3>- SajjLj 333^® 33*^ aS^^Jj^I 3^ 

-a 7 l^-.,o> .*^ 033 ^ < 13 0333«-^-*a»3 <— 1 > 1 3^3 <JLo3aI i^Lx 

I 3 jJ 31 kJiu A) i^iySJ\ A9^>- j>,0 17 C*S»K3 ^£>1^1-0 xb 

^-jv-of <Xwf w ^?' ,j^—i^-®3 I J^LJca js .J 0 I 3 3 I jS cA.J 31 

Ci-C! C jL*u 3 C~©&l ^.3 IaJ I .JuIdL J^-l -1 ^ I oLjf\r (_£jLaaaJ 3 

j>- f 43^s»aI ^SL^bhXwf pJb^A A.^jlJo>“ l^> j 



j) \S\j\ pjy >o { J*t 

jo *TJdloolo fbul j.^o tojl lr Ol©3 ol jt 

l^J 1 3 . Jol ©0 ^-5^Jk—JjiJ O^X-JUA A._> |j A.J 3 I I 

(_£j-J 3 Ojl y>" 4.L©.>- jl i<S’5j> £ 1 

^aO l 0I3A Kt^o. 9 ^ \ JO ,<Aj IcO^j) jl£*Aj ©^.03^ 

jl (s. Fox) JLw o .(A; 3 ^^—<* 1—ob J j1<0Aa A.j 

^Lu©j I JO A._S""Jj (^IaI^aI <^L*0.~u>I ^ 3 © ^aLa ©ISvl&lo 

3 ji (£}\3~ a 3 Jk_A>0 Ojl jO- ctli:> Ja*o>cA JO 

K -*t^ J* ^ J . ^ oA* ll) .OjLuJ «A—x»lj i*\S$ ji Ij^l S3 ^*£> 
3J/Jail jJj JO oL^O^e^C- loI^-L* i$l* ^>- I jl 0^5^ 

.jkiUiib o 35-3 <J^* 3UI VL^t aS^IoI* 

oU> ^“Loao J«&> 


p&> &y>\ 

UiAi 

UiImJ 

*osj ^l^J^L -4 — 


^ Icj;>- Lm ^5 j>- 1 

•5-Lot. 1 ^IaiXoui! 

Oi J> iS ^ l 
<->j^ t£ Ia*a**> I 


i£j 3 1 £J lio 4 JjI jLuJ 1 
jliu Jji 4»-il <_> I 

i £L> J S3\ *Ju*> 

*_^j _^j> U ilU^T 

ujr oii* 


3 0^3-* ° &-£i\i jl (J. Oro) JJJ\ .£ jjg i 
X 'LLi (3-isu j-'f s 31 (c. Ponnamperuma) loi__ r *^il3_jJ . ^ 
©ot© i 0.^ 30 3 ^jt-^3"’ 3 (_£lf&jl) «0> Iaaaw} 13 Lj ^ 3i^ (j** 3^*°® 

tc^ ^jA ji.Jkj jl*u> jjk.AjA.J 3 l JaJJ j DNA^ijI 


Natinal Aeronautics and Space Administration 



I £-aa<© ( i£j* 0~^5* £*~>\ 4a«u»> 

<ss\5*j\ t£jLu*> OJ> j —OjLuj bA J$> ^+*J5 i\j 

tJ-A^wfe (_£ 33 j*° ol c£^*j iS^y 3 ^*AaM Oi-w«.A>i ol^>- 

< Jo IoAa I 2)^3>-^4) I© a jlxw ^jt,i ItA-o 35 4j ^ (jlo.&4.j VL©.a2>- I 

JJ 4.5^ ^-.a5^ ^.uOca jsl*j A.) l^.’> y L) . jj 1(J<X^> 4I>- Iaj (Jl:>jj 

0 $3 li $3 (^l^SCo^O I 3* ^^5 2> 3^3 C? Aj <^3* ^ 3^ I 

&\± . CaaJoJ^j J 1 t^jbj oAC-jl Jij 0^\>CA^ 

4j t. **' l^j ( j£ I jl i ^ _? 1 ^.^**i a.5^ c«^a**a> (^1^.©! 1 ^' kA **-j i^$ A 

.CaauJj 0^*> I 4.1x11 .(AxZuli OlA.© I 5j ** J->3~* 

4_ ^ tXxAXM.* ^>i4_) <AAa*.Q (^(Aa^-CCO l J jl (^jlxAMJ j«d\.2>- 35 

«J^L Jjl klo ^ (D NA) dlJlf /> y*j /j J^IJ^SC )^ 

I J.1 40^© 0^ aS^CaxJ C*aO JJ -C**J «O^J oLp- jlc I J^>- 

J^Ljjl I 3 DNA J^Cj^ (jl^r^A ^xolxoI>-t jLau) jajl 

^*1_5t) 1 (_£^L-j iAaj I 4^a^ I (_^I^jIa1 .sjS* «Aa> l^.fti 4.j 

Jax5>ca 35 ^—aajIa-© I y ii 4..0.& 5 y3 

<_£ 1.3 1 (w-<a5 ^ y S (AxjJ^a ^iaj4> ^^.a^ca yC* . cXa-^Aj ^J'T3 a 

S I ^>33^ 0 1 JUa2>-I j ,13**.i S 4.^ci | .<AlI)lj 0)r'’ > 

4^ A33> 13 jLl^-1 Ja^PcAt jL» <AaS Ua> j^AA^Pcj 

<J^ A *<3 533 I ^ J f b3^ JjA 3 1 4aa**) 1 y (j I J2) 

4>c^aj Id j _ *& Ca«» 1 4l***j I y cAaS>* 335 ^'^y ^aj L*>1 <Aa>1^5 




(NASA) M 

J^La.) S A3>1) 

A. _S^iAlilj cO^.> ^Xa*aJ l) 

.Ail) l^) I oah ff^slirl)) 31 jit. 

1)C-im>!(_^j J.& S' t Wt*** 

J ^L-A) 3 <-^->-3 3 3 j* 

aJ a) 3 31") 3 4>*i (j£ Iwf 1*9 i—*. 






lg> I 




f? 


if 3 ©^b ©jljol .A3b (J^© 

.C*J oils b^yjji 

J0I3 4-^^>33 i Jj*&> O ^L-J>co Jo l> 1J 4.J3I (_^L JA ^ij jj ll> 

Ja*3»cA A>*l33 AUib A**J b A***J 3 ^jJo$j\ jl c^KlMi { j^o-‘>& C^b 
C$1 J>f \j^l^ 3^-)3* Jo IjL A*i l©£> ^Cillr ©^3> (_£loiA Ijf j-i 
^A l^ft> OjL-J3«i 13 3 AJ3I Jo 3b A33A c£jb JuiL* 

li^liCtb 03 *-^ .OwIaIS jf ^x» fUil lla>-3 O""*' $ 3 c^UaA ji ol> b ^:> 
l^J jv^-J 3*° ^l^ci I^**> bl J3t*a| oiA«j jlc-1 J1**>>3 aIj (3I 

.C**j 1 o jJ!i jlc-l i^lwO Jx^j’ lj A; J3 AjAaI ^£0^i^*ul*x5 

A.j 4.5^ fJj|«A./s 3I ^-iax) 

.lAj L ^3.) 3_4*J3^ (^1^-wJ31 l_*S| 3-^ C3l'** , l AaXhO |^J ^^aAAU^C) 

3-^•> I j£—^-1 3 ( B . dc Jong ) ^ 

^5 ^C>-^^UaIa 0^5 4*^3333 3$!^.* ©l£&jtajl ( A - I- Oparin ) 
(j^3-«a^cA -bl 1 A13-0 J.C03 3^> <_£ 3^*.* j;> 

1^3 j.*j I 3S"". jOo ^ ^a( Coacervatc )Oj^» f 3^ 4 j 4 $^ jO I ^xo 3^3^ 

<Axi ol jiaS^i .Jol^-iUol J\aB <^ljf ‘ M> 3 J^-'- A ^ bi>1 

l_^j | 3J> L>i> C**L Is I 3ft li» 3 AaaS^cJ«A>- I3 A3^“ Ja^Pc* Jl ^ 
jf A oJOiC’Aj Uj . Cwl^> b.2>elS j 3* JI ^ACZX.) A.J C3>A*U> 

(_^3**»4 .) jauu) (_J_x>^j (^Ia^Ij di3 w J'“ , 1 3^ l L$^ 

-^<0 Aj 03b 31 vXV j^VsIo.I 3 *“Lj 03^-> I 35^03 >'Iq 1 .J 3*5"obl«Ai l>- 



(j33 1^1* 4.5 3 iiXZi li ^1 m*3>o Jj Ijp’ 

.Si jL: 5 J)ja £) 5 J 3 I C^l _;> ^ C—>1 ^lo 



<A*f y*> 3 ^ jJ.^1^ 5 " cS ^—X 

^Micro _ jB**i3 j*£*a> (jLolSCcLo U*- 0^> a ^ 

4.1>-l*j ^.*.3 3 j* ji o<**»i^^- 0.-0 4.5^" jk*A***ft> ^ spheres 

% _ ^ jta 3^*** ^ 3^"<_/{ 'j**-* 4 ’3 ^ 3^ 

Ja» 1 jZt JS «Aaj bJlHLal c£il^oi 3 jl.5 L©.a?»-1*j 

_3^5CaA 4.5^C^auJ ^ajuO^J^J Ul ,S*$J^ ^ ^i^liAiol 3 



l$> L*j I oU 




4._ 5^ J afl5 iOj <<XmAj I yu*» 

LTcVC-ld C-watfl*^ 4_S^ <^>13A ‘{j'-aJ I iaj.1 <Ao U^> 

-^a (_^j|ju UjL< tJoiXw^ys JuC^T Ja^A 

<0 | 45"*OtM/fkSto jfhAj l4j jLu fc Li 4.5^ lAjyi 

4>3-7 djt . OJi ^ y t* »«> 4) J^1 m> ^)Laa>I tiUi t 

J^*oa t lib«.-.*! 3 •CZ-S’OJ ^jlaj **_3^«o 

<Cv«»l tX^» f bc> I Ia J 1 JO Lj l 4) *r toJuJo 4^ *jJ 

o<A a I ^Sb OIaIj>Lj<^Ia^>-I 4.5^^aI^.& cCxA^aJ? 

j^La 45^ 4ilu*A^>l IaI 3 *C«**»I jl^ij^{«AXil>4l9^ J ^J fl>w I «^ 0 _j» 
LloiftA ^13 C-->1 (j> ji— iaj ^JLJi^cj 4_j b A-i 14JL^»! J> LLa JO ^£a> 

. O-j I ^jipcj f l^J I 

J> L ol^litj IaJ 1 JO ^Lu>0l^i 4f ^JJ^^oJ 0^? 

ooL** £)l _aa>- Lj 3 (_£jtu>J <_£IalXajJ^ 9 «A^c^i 4.5^O^T* 

(J._.a&o l^j^JL.A JO 4.5^ Ij 4>ci 1 . iXiolj 4l£iio IJ {£ l^J jLm) 

<C«*»I 419 jZ f Wj 1 ^ <A5^a ^Ia*o J 
jJ^Lui (_£I^j ^j*Zi &&£*ajj.^s ^ J31 ^ 

^jjl 4.5^C*J c£-^3 C*-jU» I J.-.A^j Ol oVls- ^T^luXlj I JO 

. 4l^»1<Aj olj J 





l_> ^ J A ® 4^ tX«.AA»Afb oi 

lX> IT^a l^.i I ^Ja*j ji iX^Jjpo! 4$^<jcAc-4» 3 J2> 

ojL~> Sjlj JJ5 U C.3 j*a . Aj olXOi^Jo I _P 3 ^jSLa^aS 

IT C-xu^> j.9 li* . I ^--u-o-i 4.A^lalA ^Ifb© jl.oui4> j*a5c*A (_£ ^ 

jLamJ OVr^ Lft-tcj^laAA 4 j^_ 5^'^i I A.S^C-SJ^a ^ji-o JL-» 

(^Lo.^! cllAc' . i. O^** C—jl 3 

. Juo | ^^>*34> ojllxJ^ fpLsu 1 U&o jUaj lXa^IiXo^xs &S*£) I 

o^Il*> J^fc 3 ^SijZS >■ _P i^S" C^i^l ^xxP-jJi) oJ3j-^ A* I 

(_£l& Aaj^ j^libe jL^»a> _)1 • CI><**>1 ^aI^) 1 libojlx*»> 

j-i 41,^13 L$^“ ^ CZamO J5 muA 

l^.> ^$CaaA;’ {jlj+l}* l« ^ vS«*jI ^A>J (_^Ujl«AiUj ^-©3 1? lft>ojll~> 
$jL-> ji*M® IjO>- 1 .»A.O Ij j£lo (^UsojLw {J^j^ 0^* 



Igi L-*T J3 oU 


A- 


J>j\ Jf 3 aAftL^^o jk& C5^*Jjf* 

A&l^^* - jIaa**> *— Q.***^" i3j^> A-o Ij jZ ! (c. QaajZ '1 . CuJ I ©A*o © 3 ! 3 

3jl3 ij^al \Z ^)1^>-J3 A A IjJ^:>- t^)^L.o ^ 1 $> .3^i 

^Z Aj .aJjIj J3 1 jl dL J^34 j ojL.aj Aa>-Ij dli 

j\ ^ojo *<Aj J'SLz^jZ jL.4m> 3 $>■ a]|_9 A^Zj J qo- j| lffc©jL*j 

J3 I J L.a*> jl ^o5^3Ia* 7 ia£9 jZ I 4.5^ A*j 

—J 1) l^.) ^.^i-.-o4.) ^Ia>djL.*j © jLo.*j Aa^Ij 4.IZj13 3_^_ “>" (^I&jIa.© 

. 3^J Aifci y>- 

<_^1ojL*j j{t> J3 3^-j.a ^J> CjJ.^ 9 ia>| jJh i 3 ^ya ^ (£J$ i»4j 

• 3^13 ^SClcu> ojUw 3jp>- A.Aj J_^:>- j| (j 1 <il,ol94j JX1 iLo 

((Aiol.i 4.lXjl3 t (_£^Aaaa.oj I J i 3 lf 3 l (A) 1 ^—o (__£ I © _}Iaaa> j 

(_£jl<A^$Ci <_£l^j O! A.> 3l>* (^3^ A£»l> (_^Uj!aj 1<Xj (j I ^>c:>- Aj Ij 

l—* sj94j l^j | j\ J £_) l©^ AIoIj I ©Ai jLj c^.] l^©j* I 

\Jf j A 4>3l>* &.\^.~j )*■> £~*\t£ i$ljb J~*j ojL- .$} ji 

tCw! (j I j\ jS-^>- (S' jL«> $ ^-*0 & ;olc> Alita &$Jl 

1^-0 OjIa’j Caaa>I^«w*J A.)3l^>- (S3jy AjfitiL ^taolp- (_£3^o 

U3lf 0 ^ jaaaCa«) jl^j.9 £_> I/O ^ A ' > ' ^ iCI aa-jI <—Is*-^5 *""^£jA94.j 

l£3j£> 3 Cjr—^ 3 ^ Ij C^lojL^ CAao! IJ.J lli .3 j3L> 

i j^J>z3S (_j 1 J 3 I J^Aaaaxsj I f3.C-L 3_^>*3 1^I> Ij ^S 4a»a.Ipca I JjjUoi> 
4 »SCa^U) J&) (_^33Ap»-1>* J.J IJ 0 I j-A^-o- 7 I ^A.ft.3 




1^)1. J ^! JS \ ^a&Z+A t ^j.) (^)J J J<^*.&> 

O 1 033 <—^ Ojf ^I -$j\} ^3-^3 \SS^ A «AljL UijL~> 

ojijo i o i A.> c^oo3 33^^ ^ 0-33 ^ j . o^jj 1 ^ 

j&?S$Oi*jj ' £1 U! 4aIjIm£j j,aauo.j i jz&S' 

^—S^t-i**; jf ! .(A; l<o^^.j ^91> 0 1 I j2> j\S*^ji 1 Owl 

j)jl]aC^>- < l&>o jL.w A.^o.fc ^j.Aaw.o>> ■IjaVUto-l CU-uo Io3^-?0ua jl^;LCLot> 

. 01*9 b 

3 j—*■* ^ -A—& ^flAu«.r 1 (_$■ I 1 jl (_$j l^ow) 







igj I 


4.5 CC jZ-Aj l» 43 ^fc>l£jL«0 ll 1 a^ 3 Jj-J 

3jl^A 3A lI I .A3_jtS^ ^a © 3 IA 3 1 C^lk^uai 1^.1 I 

_^^alc (jU-fc 4 ^"$>~ cl’y^>- jl A 3 I 3 l^i J C—*>1 jl 

lj fbeil ^lai §jL*»> ^3 Woj| 3A 45^C—>1 ^Ub 

l^^3 .ajIa A 33 A 0 I o.i I 45”* ci*s& o lu»lg 1 

4.>lj£)l A.5 ^Ch**»| (_^lojl«A> U> ajL^j I Q | jlA aa 

I 3 ^»3^—® I (^)33^•*•'‘■* 3^*5* ®3Ia3 I c^~u) 3 I (Jf 3 3 

A*) 033^^ 0^3-i -^i-7 *^> c 4-> Ij-O ^**5* OT** (^^-^’cs' 0 '* 
"L5^ (_$?. l^-A.3 £*3^A jiAau^.’/IjA 0 1 ^yA^>ztSl (_^| J>^ [a ^^J^A 3 y>- 

4amj1a —2>3 ^3^-0 jA *jjkA-i I JA 3^^ (j^l ^5^ ^A 3 *Auu>J 

Ai I 4.5^I (_£ I ©3! A3 14> ojLao^^I ^3'j \^^->3 I^3 3 <A3»Ij 

^a*u.o.r! J2> ja (_^lft>3lS^4*.& t_i£5*(_^1 j.3 Ai^5* Ua94j (j I jl^9 £-’> b 

I jl ^a*.3 <^.a 3 £" J^ol I3 c£j*5”* . 3 UI AjU If&ojL-ui 

t olxi £)jl>- 3Ly91 (S3 331 b (Aaa-u*S b l—*^9 33 ^-JL>c 3 <JoLd3 4.5^ 

( ®^^^ a ®(*^43 )^1^9(^I4 a*jLu> oA>:Ia oVblN^^Y^Jl—OA .^AO f*ls>ej| 

«S 

43 L>j.ar <oJ5^a« 13 ojL-> tiioj.3 43 IT 4 aaA*j ^jJ oll^d a j&J Sj * J 43 

4i^-»3^1 I 3 4_5* L$ A{IJ<S'oj\Si \ 31 . A***>^ O i c5 s ^*-°3^^N^*** 

^xia>-j (^L-O 3 ^waLsIjLo (_£ 3 _^o o 3 ^> 3 A ^7 ltd'll* I C*9^5^J^Jb>c7 

£T^J—A S3 ~*43 j'-lj* (J^3A .Aa!cS*->A43 ojA> 3 ojL-» 


Mariner _ 1 



oU- 3 oljUw 


ar 


j2 (Sq 14.L^3^> o I 4.5 ^.j^i_jIt j> 

(^libojL^j ^iCo j\ *-^^3 j.**> .5 I ojli 

.c-Ahif^l ^•>- ^iA5^***xj.Zj 4 .a^. liLa 
fli *T C«J t>5 '<JlZS' ojLa*- 4j 0^»“ ^***-0.11) 4.^^1a^oJ^ ^-O I 
^*a 3 io^ibj O w )^IaC’ IvH-o-jI ^j.-*-•<•£»- <-^**> 33 ^ jl 19 <.—4.J | 

©jL ^jUat ._^T3 0>^ 1 {_|>*J <t£ j*Zj.a 

^£)\ 3 1 e^lo .cu-jI ctlojjj 3Lwj i\*J*jjo-kt j 

(^L-O jl ^jlVli ^L.S*’) C~u>l ^1*3 jL*Mi C-J tV-wSJ_^>-(JIj VftA4.3*^ft> 

^j£L*M.4yi I • Cl*<u> 1 ^j-O L jL*u) lo 4jCi I Jb“3 (c/^f" *^l 

Jjj.i 2>jl—iaP jl o^j.A>3 oLu>l**»l l— j 0 ! 

4j 4,5"" (_£^.o^a .^jl^j £-Ja9 .C«*»l ^'0~*J 3 

ojL^j^^l ^L~> (^lo *TocXicjlj'^ ©^&3 l£3"> 

j_*> .C1 »«jI ^.j 4.5"" C~»«l ^>1 L*> 4,> > 3^ V\A 

3 I l) 1 t£^0 C*+»\ S^t) jl 03^3 £«»>l ^-.*3 5^ 

tO«**»l ^*3 J 3 l--»*>) ^A***A>J 1 Ia| ^Aaaa- 0.J I ^J^jA kI^amJ I ^A^S* ^^*.*3 

C^*^^4iJ 3 '—' l '*' J ^ ^_y J ^' 3 ^*.***J ^xu«©.*** 4,A^iaAA d>l 4..Q.&3 I jaXw< *3 

(^UjljoU) 033 ^ 3U^»<iLj 3 ^# 3Luo (^103^ 0 ^ 33 ^- 3i (jl <SJ3> 
i • 0^<-wJ I (_j I ^Adtu^) I 3 ! \_C31^ 3 L>d<y<kud ^-9 I 33^ 4$^i_*4,u*! ^^»**) 

lXax9 13 ^* 33 ^ «A~^> 33 >" o»Aaa5^" ^ ^<u»«o3i 4 w q^12aa (^lffco3^**» 
4_5^ o3^-*“* J ^ ^91> ■^^ 3 '**' {£ 3^ ^ 3 ^, 3 $ 3 



l$i L-»»T oU 


Csf 

cA—J> ©Jo Jo Ol "kiJ 5 j.94j jM3L>iJ>A (^IojLaJ 

. O'**) I Jaj l ^j) 'jAJV*) Lft 

Ow>I«w~«>La 3 L 0 oL>- c> I^J ^j+.&J'£&»)j> IxO ol 

£-Aa oKs*-^) ol ^ 3 ^*^© «„*«>• 3 a 4 .—f Ou*>l 33 jj*! -?! Oa*jL»o ^j>J 3 

3 jljui^S** ^1 3A (3^1 £j>- < - J ^ 4.C) ll>* .*xM) 

<A_> ! 3 > oJ l^>- 4„*> 4.j ^^) j*9 31 o I . 0 **»l oL^- olX^.P < jf J 

ol l£t) ^wjlli^A V^xyJtA lj (jl fji Lsp lj 3^3 £->.L <<AaL>* ^tXwl) 
olSClUO ^l-.-o.-Jj ^A o^IaI-*)I ^ 33 ,© £-)Ia ol .ol jl^J .3 

(ilo 31 ^)Vl) Oy &3 3 c^Lo o jf ^ jl J± oS/j c^U 

oH>-4.j JujI)A.I i»|J> 5 $>-5 l^) I 33^J I ^&jf I <jjJ L) .oJ^^ ol 
(^U^**» . 0^1 C«.AjrvC- JajJ ( 3 ^^3 ^3f"3 3 £*“»l 3^w 

ol 4 . 5 ^o-u »1 ^Ij 3 (^3<^3 4 .j y3L 3 ‘^3^133! *<J ^3 

Ja)J^£^)J j ;>3 jJtAj I J^o*jI^S^^o oib-4.) \j«ai>i+A 

ol ^-*3 33 IaI .C«o _j _nX^ijlSLI L^a &f> Ia>* •t/^j Je 

jO"\ (_ o 3 liA> I 3l l j^-> .l\a5^^a ^^Lft,03>» uL> 3 ( ^*-*^Il3 1 3 1 
^ 3 >-IaI ^ 3 ) ©Juj 4.19 jS^^ia) 3-i 4*JUa© (^1 ©3L~> 1 ioj&J i^lo3l 

<j 1 3I j±j-f lj 0**>! VL) 3 Law) (j I ^lo \—^jS' 03I1A) I ^)l ^aL 

3-i ol ^3>*34> ^>-^)4.) L) if (£ 

_^a J^V .^3 <—>l ^ 3>*3 ^Ll*j|4) .Ookj! ^)^a ij 1 

I3 4 . 2 *) I jjj^l^_) L) .JkXil) ^*^.)(jl^ A l '£H.j w - A ^ “*3^"^ & ^33 



oLs>- 3 obL- 




o jZ £*k~> 3.5 C)L>- ^>-3 JUl^l 3 ®->l{ 3-i *r 


C>~^ 

oL3 oU& J3 3 <5i> *•{ ^ij A °^ c ^-' (>J U*J 
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^L tfiS o!^L>L a ^1 JA IjjJ .tAj|oJk^> ^Lu.j ^laj oliJi^r 
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jHauJ 0<J“® ^>J oJIaaJ ^laC>! C1**0,AA>B <C<<tuJ jama) CIaC>Ia»* I^y*****^ 
£ ^ 

C1>1 A>- ji ijliLil j \3 li* j.J I ^3*330 <Jail <3*^13-^ *^3* 3>” 

OjJ9 ^-.*3 O^ljob*- -»Jj jl3^0 JAj i«^.j^3> 419^lajji ^HaJ 

<? <5? 


-- U? _ ' . ^ L> • ^ ^ O ~ 

c^j|j<> l^-j.fc3iJ^olj J^LuaIj ^jlS^jLji c£jjCs Ic*Cj& 

cOj.~> 4.) ^w^-A j3» -?J cl^*' 1^3 AaA /1 — 3Jil> ^ 

J\f jL*> £) I Js_> \ j 2 j U «_jl>uo I 3 ^y*-^ _JujU 


0^31 ^a Ja A ^>cfi> Ja_> 1 L-ft 4 .i 1 ^.^StaA Ia ^laj l)' 

. AaIauJ J^aaI <j1 J.aS>- CjIa>- 33>-3 ^jHLol (_£lJsulI3 (Cxxol 
* 3Jjy*o I3 oH.:>- ^3>*3 JajJC* m» 1 f jV^jj^ j.) Hi 

33*3" I j.O JlSIj f3^ A 3 >^j J^aJ (jsAj Ja-^cA Ja^l jZtfjjSj) La <Aili> 
-^a C*~0&> C*wA 3^^1-uiljA.j 4.5^4>ci | 31 (^UjuaS^ ©1 3<J.A^lj 

3 life 4 .iL.> il^iliLi i {^^'i[J\ (JIa <^1^.1 ^3cX^-A.) (<J.ao 

^H>ci I jl j~o ^w^a jj3*jj £-^3(j^* 1^35^ 

^jaaS^^jA.A 3H.5^^ • l> (i * 3 I (3 1 CIa*aJ 3 A ^ (<e*> r t5-*’ 

-^Ai C$ , J3«a> j—»i 0 I ^Ja*o ^LHa ^3^ ojliJJ (^****» £*~>\ 

i u I jl>e> <Ia^ ojli J 5 Ia ^1 $jS^.am>\ olc-^H^^1 -w.a) .CxXilj I3J 



oLs>- 3 o! 


?Y 


®3l«A> 1 £_9l3 I ^lai ^U?3l 3 iS^T 

Lo ,v! 1 aai>Lo (^ 3 J *{33 4.5^CaajI Ja-Jscftjl £a*am&£) I J»jJ fjl^-i l—o 

.<^>(3 3 ^ 2 ) ^^>- 3 5^(_£ I^.Luo>ca £^jaJ3 4.5^"Cm* 1 ^ 1 (j 1 Sxa!^j 1 ^> 
.jJjbJo «AIiJ oLo- 4>> 4.5^tXAiil>4l3>|^ 3303 {ijlj L J3 ^j^Ub 

2 ,3>-3^ C!a^j i^SC«^o IjSJ*> 3^ 03 ^" 1 

^^..SoIajI (. 3 ! 3 »T^a JJ 3 33 4j .cVa 3>1) AJLita C«aauLa £t^jAj3 oUs> 

^3^1ao3jCa (jl jltA-j U*- 'jejMS&z.i «0^3l^> b- I a5^ 3 I 3 fl^cil 
£tj^a JajJ jJo 1-o.ft j"* _P ‘0**3 ^ 3 ^l^^^- :>: ' 0 3^ 

Ua5 oIa-ji^cTj^ Ia ^1^7i Jjib 03 29 * ‘ 1 J 3 I • £* j\ j-9 

4_$^ ^5"<J^l>- (^)L—oJ^I C**j|fjV iC***>i £0 3 AJ 3 cA*.:>- 33^3 3 l 
&^+sijuj 335 *“l> 33 ^^* oj£i 5 ^3-.H.?n7 Iaj 3 ^33^ <J^^3^33 *T 

3 1 &J CJjiXB jl Jol) 33^1 3I .iA 3 »l> oJJLj ©33J WmIjo 3^33! ^UaS 
Jsa 9 if33 olS^ I ^pcj^a Jsu I33 ^a-a 3 ( 1 )^ 3 ^i l>* Juj 3 

p 

c£j—->■ ol<_)Al£L_r j> ^ 3 -° ia-^c* 3 .AI 3 C. 301 > jl 

Ia3 I 3 J3a^JLu*aIa 3( I l^.} | oL-«?3*3>'Ij 4,5^*13^* IjItVi \>-aS' ^ 33*0 1-j 

*fC*° ^ J* 

^ 1^3 US "*jb °3^1 ^-*.9 Ia5>* 

(^Aa“* 3 ^^ 3 -* *Ca**» 1 J3 oIa>* (^LosIj>U«J tXo lo-fb ^c> ^aJ3 

Ja&o j\ i3 £4.3*3^ ^IaaJ 3 J.A& Ca*J^$ 1 ©.a aT 

l>- ^33^-0 JUio-l 3 Jp i>®3 (533 (3^3 



J»> I ji j 4 xJUa-ojl .Ju£>l> O^^aLo jLauJ ^a«vjoJ ^)l jltXi l>-jl 

( y.Aj^ ^ ji <<_£ y^ V 3 I 5 0 ^aJ ^3 0^**»3 C ->-y t<X£>J 

^*, 1 3 'fi->3 I C«~04.> oL>- ^cf^3^^ 

jLaaO (-tlo 5 ^^^_A cA~>- ija+.z>z£S (^1 j.j l^ito loj | £-^la 4 .j 

t ^l— a 3 I yy I . ,^jf 

^^axi J^3 c l^J jl 

(joloiXol ^>J>-3Aj lilL> 3 ^-jls> (_5^ AU 0‘ 0,ft! 3 i ) I^SC-iaaaIS" 

^jl:>- O Iaj 3 JkO ^-Jbl^>- IuXxj ^u r 

i_ y ^Ij ^ J^.a i_j1 jljo l>- ^jldl> J^liLe4> ^jtuoj jl 

\fjS s &S'd*Mj\ ( ^ji\ £) I 3 . l\> I ©»AIi^ I tXi! 

Jul***fc> I jlcXj L-is*' l O*J*(J>~ l^i ^ Aal^cJ ^ 3 a*J j\j ^jJoLVU^I 

3 1 ® <>*3 <_£33 y 

<3*9 b £)\yy* M-O.C y-AJ jds-O^ 3 .c\lj I jl(Ai Ir*- 1 

tjls y tcjl ©^la£ t4^U> %js l^33 *»A^>L> 3-^ iSy ^^ 

/I . ci<ma<a> (5^5" U ^1=9 <-^V =>c i- /0 3 ^3 a 3^> l5 ^3 ‘^ 3 ^ 

—1>3 ^ 3 -^ ^-ji? c£ y^y***^" c £^y c^Ui--u»3 ^ 3 ^ 3 ! _j9 


1 3i 


J> <Aa5^ 1 ji 4,—r Wcj I jl t CJ^-^ 3^ 


3 I JJi l^j.3 ^S*""i3*aA3^<o ^3> ^3 V ^^ CA <jp-®3 

(^35tl*ui> <.$1^1 (_^|4.1a.a«>3 y*-^ J^> 1 tal ojldti jj^3>-3 <—<-**»! ^*3 



el .>■ oJ>Lo l?" o\\*{*2> ij^uzkZS ol^L-O 1^0 °J5 

<£jS U (^jL«*j ol^> 

^Jai4.i <Jp^_ <& e £-*c>3 0-“°^ *C»3 

.(XulJ^A 

l^l jl Jii l:^Jl>-^a4j Iaapca JwlieJ^el ^5>*34.i 1 

4.19 li i^aJ (J>33 ^ ^ ■J^ i ^3^*** eJ>L*> 

Jo l> Jtl£»li ^ 1 jl«Ai l —.>■ ^ 1 .C**>»l ^12 j5^ (3 1 -^1 

t_aiLS^t^U>4j yy'i ojL->^31 ^k-> 0l-?^ 0*J*^ 

{S&S&i ^l^iboLol C^Oj^A Jbii j\ iI jl .uVlilj 3^3 
(2)1 tXi (_^1^3 I 3J *r 


jl) 4 .) 


,) 4 ) ^c^lli 3 (C*-< 


l^liLl jL,«*> i li Ls?^*aPc© t^s efisL*) 

jl^w*> ^1-.]it vXij <!**& jm) jl l^.i^S'li J«“*3 Cl^C- OJ3^ 

jl>ctl> b C-.wu.wi 3 J l^i ! jl ^*a*i ^\aa .C*-**»l ^oli3 

AjJILa! jl^.> 1 Juui J.*:> O-X* ^ ■ L ^ ^i( 3 A 

^Juui jl ^i^i V t^U 33 ^ jJ^Aui • ( ^.I-J Ip (J^IjO li>" ^A*U«wi 3^ • J 
^Tjl jStS l^i l ^LcISo jm A^jllaA ^jiJ j\ l*> .JuT^ 
ol^^i>l {^>3(_^l^,J Lj i l^.ftl^*ui 1*3 I £^-*>3 oIa*A>m .C—*»! 

• C—A^liol.} C** 0 ^i l—^i^.5^li ^o^e.C’ ^ lft> 4-,^ l >-3 3^33 o3^»3 ^c£3^*"*J 
I^j .A*AA>lAXi>^A 13 ^.) 1 C-a^I ^i 13 !^ 1*3^ 3 ^ i 3 i^^i 



• aIa 3 ©1^«£»j > 1.*3 l l— 3 k.***) (_£^.j^a3^ 0 ^ 3 j <j 5 A ^3 

(_^Lft><C-.*J jl (JjL^i (^1 3 C -~>1 <_){ ^ Jy-> \lj£ ^ J . k 

.cX)IoAa| JA ol jI Jlc- 

^ j>Lm>5 ^>1 jl Jo l>- jll9 J 4jJ llaA (_^l j.i 433^5 *(JLjoA3A 1^*7 

Jaj 1 %*dt «A*k&> 3 l/J u<m> aS*"* *%j lotXo-C- Cl^-o-^3 . C!-«jujI ©vA© i 


1^._o .ju& 1 ^jL*u> jl^o li o^-i^cr ^j.^1 1*1 . c-~>I «o^> 

. CwI^^o-a^c- ol^^LojI (Jjl>l 3 A o 3 l^*j cih Ja-:>:A JajJ «aA& 

1^*3^ ^S jJ 3 3^S ^ki3l tj&il 03-^ O^^-* ^3 j , ^ u “°‘^ 

b <j?iWo£ «* ^ Cfr* 5 *" '->0l V^3^ (^U r ^1^9 

IaI .3 3 ^>.j (Jjl*5^ 1 30 1 ^tk-* (^l*A 3 A^S^aAaj iA 1 *j 3 <_ 5 a 0 i £*k«»4> 4.5^ 

i£«^\jLo^ a J 4.ol>- <-£3 jru3l 4.5^ t£3j£* »3^> 3A 

-^•o.) c£3^ ‘^-JIa^-oj 0 I 3l ^ *0 I ^<u*-«kL*A o ©31)3 aIj 

^jLo-Jj jJ'j 3 ^.iJ.-.bjfj JaI 3 ^ j\ .SjS'olji 

k CU-»! ^ l —I © 3 k 3A ^ A C-Af-^kl k tl j _j 3 . ^-*5^ (A-AaJ’ 1 3 ^H.j A 

£ik-> flfJk^D L j^-^>‘ 4.5*"^-3 Ia^.©.* ^JLo . ^C^kkl l^> I 3 I k«*k*»l A^.i | 

• C ^f c-j a 

3 A a5^, Jo I ^a (jL.cj4.j \Z^.jS>c^ Ia3 I 3^ 4.5^^19 3 ^)J ji Ia> 

(*^_^.&a *T C«9:> Jok O^-i^A J.Aa7 7u_j—a la-J>cA JajJ l^j I 

^ 33 i ^kj3^ «A^ki l3^> I C1^**»3A 



v\ 


ol> 3 ol j Ia*j 

I cAxO £ jlj IaJ | ^jvlp- lli CUxjI 

O ^_S" jlxXUj JUlxI:>-l l> Ijl^J l *Te-l .cXjjlxJ 

_^a £-J i^lrl JaI^CjI JuIajIj <S* 45*5 I 

Jj., _J < Juilj ^j^a ^l^ 3 l ^viai ^xm»Ij4j C«<*j 1 A.AO 

. (AJIAaJ (^l*^ 

0 ^ 3 CU.£> 1 :> jiai JA 1 j(_£^$oO jJaS 

(_^l—31 ^*3*>4.) Cxxu^ (^)lj 1 »Ail>- ^xj IA^a ^ 

Ll (^l^tolojl 3 I 4.Cil_l;>- .cX1*jL*^ ^jC A <^Ua.a 1>* jl ^x£xi Ja-^eA 
lik^l ^ ^>-*iA JaI 3^** lj 0 <xJ 1 dOutf J^Aaaaaj! O lSC*u.> Ia 3 I 3^333^^ ^jxJ l-u> 
j<i lj* CaS’cj’ ©aLj (jl jliAi l>* I 3 Jj 1 o^»l 3 j\J$'i£3j<> j\ l j\ 
^AuJslxiA L ^ 3 j^j § 3 ^ 3 ^ I J&j\ \s3ju 

.aIa o ^1 _3_7^a j —^o j,!©! jh l> 

3 ^x**»l> ^aI^C J^*a 9 O'i.^ ^*9 A <AxlJu (*<A£ 3 I 4.5^OfvwxS l:>- 

3 lo t_j I <xo Ia {^r^rL>- ^aI^c- 4.>*^jr 4.5^ 

'J> j*** 

lj* Ij*a5^^a ^Ja> jl IJ ©>AId (*U>cj I cSlf£o Ia3 | jl ^«a*>> cl^ 

0 ^>* i£\Z£> ^ .CA jZ l^T jl 0 * ^U?eJo ^xlxx) 

jJl oj C-SaIj ^lj A Jaj^I j~> J I l Jsft9 I 3^3 «A*O^J j** 

-^j) (£ ^ ^3^ C $3^ Oj^{>c^i {j;[st> 4.j ji<>j .O—'I GiXSi^o 

(Jj.+mS' I t_A—xC- tAxi I^S^A 4.5^^ ) l£-^_ 3 ^ 



_ Jo jJu> 1 <£<S3^ c^Ua^J- jj 1 3 (all5^ 

a.) Ij ill^- i_->l jIj^aa .JojIj c^L> Jo j Ohh' i 3 03 

CUcL*) l*j 1 1> ^IxIa I jlib i . JaI9 jf jtzii JJ < ) 1 {£*3 

JJ JIaCIaJ CIaMaS© ^jA»AaO _5 <_*£. *T) A=-Ji -Y& L?Ui J 3 

cAiTjl^, *Jotajl^9 (c—»lol hjfZ-^33 if ) A.5»-JJ-|-X6 c£lo 

Aj j _ Si lib &Jm+.3» jI tol-o JaS»- lr AaAA) JaJ>- jl < 03 ^*'° t^l^l<«J 

3 JO^-S” iJl>* jl Si J 30 © J o l© o Jo 3 *f 

A. 5^Aj . jj Ij l^> I ^ajL^ j C*m, 0 Jjljj IIajI ^I^^aa^j l> 

jl ^^*>3 J>J>U oJ>3 ^AJ.1 J* ^J.1 JJ (Sjf b ^ 3 * J*>* 

J>J l^-j I j£»3 (jlj^AA (j^A^r 0 ^ bol .JO p* iXSol^Ual^J I 
jit>3 ^iJ JAj I _ L^j 1 JudJ ^Sc^f ^1 y ijA ‘ jl^O h* 
Jf£- IaJ^jA) £) 1 0 *^sJ^ i CIaajI Jj.a^Ij i£jh&J - (AaaS* 

JajJ jt> 4 i^jol3J 3^ (^jL-u.i (_5Ifl;O JJ 9 |^fblis .C-Arfl 

jlo CUibLi Jsu I 1 *f J ^9 Jo to IaI .C*ajI ji.^. b JO ji 

(^IxaJ ©jIj^iIaj Aj L 3 ) (_£bo \ jlJ .jjjljki JsjI j^jAj 

j.XjV_^L>j Lauj Ca£ Ljjuxi»ib w 1333 c^l-® j 3 C-'J-o ^a>3 

isX-njf l> 3 \^yOhS{i l^Uj! Jaa 9 ^1 ji jIjj.a>- o^aSIt . J3) 

(^IauSo ojl^_o.ib (J"Lj| JJ ( J.A^l>- ^t 5 _l_ aJ 3 C-aj| oJuj jl j£s t-iilsscA 

.Jol©j3> 

^Iaa 9j ^ 3 A> I j^cj i j.<© JaaPca -iaj I J.>- (_^ 1 -©J I jj 



vr 


oUs>- 3 oljL*» 


l>- (J 1 1 jdb'^S^^l^Japc-o 0 ^°b «Jul©3 jS'*xX&> 

C^La I jjjIjA . aL^^^Lj JA f^o L^-o-i L_^j I © jb JA <-£jj' k '^’ 

J5 ^Is*- “Qj* *—*“* *-3 j^ 9 j~> *S\S>-J5 — VA 4> 1 J 4> Li 

0«df© j\ J^o b JJJ d>A.«.A» A) d>J < I ^J_! 3 *-u> I 1 3 ) (^)L*«)L (_]><i£a9 

^J>\ ji JA^>Vl) ^S(_£lo OJ^ iS' <^J 3 C<&Ljl^4, c*pLj 

OJ^-o 4 -; bi-jl ^b-^ .iXob ^Jk-Aiir C-i**>l 

<C -^1 ^f O I tL> L.ft> &S* ioiXjS' I dls>* 3 ^(_£ l^aOe-a 

dl> dlp-^SJa^Pcja I .rA 3 J ^1 Jf Jb A.lij^^dji ,t&5 ,J©^9 

I J3 3 >- jb>3 £-^>$"> A-j I 3 *> L vl^**ufc L)l jIaJ !>■ (jr 1 ^l«oJS> Iac £.->.-<..© 

£O^A aS^ I ^J^s -©1 ^^.* 93-0 JJ>.Aa£> 3 4-oLI i__**jL- o (j I Jj.^.*4.) 

4_S^^L-wIsilqAj ijl j!<A> L-^i I 3$$Z) 0 A 3 I I ^-i—ej O^ljoV—:> A.L.--I »4j 
col^-> cwl ol ob»3L>3 ^ 5 - 5 - c^l^e fjVJ 1 3 I 3*3 ol 

LA_C I 9 ^-w»J db1 Aj l>* 4-5 ^"(A-miJ^-b ^Lj 4 j Cj 4> .Aa*5"^ 

3 A-J l©.> oAj J 0 I cj^Llo ^ aIo.:*u I 3 £t>_ J.A ^S» JA A-o 1 3^-0 

. A-mS''* Am! 3 


{£ i> t^3^” t^l©Ai 4 >.o-Li obUl —>■ Vaj I ^.^b^ 

oO j~A iodL^ (Aerobacter aerogenens)^ jj J\ jSb 3 
ja lj I .Ab^i lj3 j*^c-odl (Pseudomonad) 

Aj^jAJI j\ \j£ jA 3 ^Iac Ja^JtA c^^b» A3 A***a U 4 i^i 

4f dli.5^ (_^lfc4-oo- JA bL4i.Ai .Ai aL lsL- 3 dl-lj^S^ 



l$» U-j 1 ob>- 


.Job jly a>o:> —Y6 <^oy\i I c£lo 

3 cV^l-ib A.^S b<i^xr>* CIacLj \^ j& 0<Xe4.j boQ CI^C-L*> 

33* oi^ ^3-?oI jU a^aS^^ISCi* .l^j I £\>l>-j:> 

<^lo Aj^Ifi.tUlS^^o ^-jb- AaxSs-jIc^C-Lj^«<J b^ 5 ^Ja*>c«s 

.lX*0^a lo (2)bA4j C*£Ob&b i &Juj LjJ^a ol^iLj bj I 

«-V> IjftcXi J^l^J c^a *>3 uXaaSI jI^AaL^^* 1 JIU 

A> IjlftAiLjj A*Ju (cUw>l^j 3 Ca&LoIj^- a5** i333 tjljlj ^j**3 ^ 
f ^L*a a£j lb- .Ju> a.^j:> —Y6 ^Uaaju>- 03 J 3 

iAaaauJ I l_ ^.a) a> Obbj l>- jy _5 ^IjItXib*' ^^1 L*yZi 

l^j I J^i j 0^*3 t y^J^i£>•*<{ aCL £> j^Lj f b^) 3^3 ^lo^ci I 

A_.lT y> Ijbjb* ojliAJ Ia> <jjp^ j~?3 33$ I 333 l> t(-J3^> 0 >Aa 33 

p$"C**0 a 5 ^tAij (*j^jl© ^>1 jJ ilj .lXO^j o 3 .ii.‘> Jlo.?c1o olS^^Jt> 

a$3j lXaj I^j ^il* oS >3 Ja> I jiit 3 $ jj 1ai**j ly l^ir 4j l^j yT"l> 
l> Ja>1 y>A> <iioy ly>3 <1 lXc- ^b«3 <w>l $$>-3 OJ30 

,<AaaS^"^a <A*j 3 A^^j (_}•> I5 
333j&31> a 5^^S UjOiA* j^lL-«Ajyj J^->J> iS b.? 1 

{( a! 1S^jut>j^>>^-A j lr c~>! f jV obbi b- ^1 <5!^* 33s yA 

Aa*^> jl | J bA*a.Jj A^ y iAa bj I 1 35 .Ca*oI &* 3 j u >ti I 

XY j* 3 $ 1 lr <»Aj ^jf ^ ^to*A7Aj lvo jZ ^"jl>- ctlxL>- 

.Jo^b^o 3 \j —3 jSLmo (^Vl> (^U^» Ijl^.) I AaJb 03 y> U Jaa 9 C*cU> 




. <-XO o 3 

L ^>-3 ojl> iSj-^ JaaS^jJ aT <^~»l c 5 ^J«Aj 

^IaIjIj gL*fe aS^IsO^O^ \ a \ .(AjLj^iOa*^) jIlXjIp- 

039 jIa | j (jljljo l>- JutO \z~Pza oiA-i <U>Ia^» ^$o j*9 

tjl jlcX_i \>- ^^>-3 {Jfj$ ^ iA> J-aIxa £)I<Aa.o-£a> l.i jl j\ 

^Aa?o (_^1 . uwj 3 y*&* ^9 jr»C- £cJ^-«>J.i ‘ 0 ^~ > 3 jl^i 

<^_Jlc* (^)l&LiT jl j.) ^ 2*a>c\ C^iaAa> (_£ I^LaS*.* ^ 3 ! oljil 

4j l__^j I jl ^t^Lj a.5^iAa >-J& • c****>\ AaSjS^I —I 

»Aa,C>| l 3^~3^3 ^ (Jp 33 (_£3 1 ^3~j ,^—*^ o^IlXj 1 

. CIaauaJ OiAaaS^< OaauaJ 

^L jL s I <l^£oLajl f^3~- i 0-^ *£ 33 ^ 

^L.^c -0 ( Ernes ) «J-^b) 'j$ j» J 3 ^-31 3 3 c£33^j 1^ 

• Caaj! o<_X^a I J)Jb <_) I J>t ^aJI^*- jLa«> j-O^J A$"<Aj IAa 3>-L> p^ojl <J3<3.A'&> 

^slrt . 3 Ij ^ij A cr^i 0I 3 "< 3 * <^1 ^^ tlr 3 ^ 3 ^ 

j3\&\ (^U?CJ| J ^3 C*~»! ojJi £jk>3 J^bjl aT ^(5^9 

_ C 5 A < 3 -^-*“* 1 J (_£c\a 1 a/ Jaa^a ^5o^a9 §33<A?ca Oj!:> J>lo Ca* 1 ?oo li 

jl>- lj(jl ^ 3 ^aua ‘yUfcTIj oUlrl .x«o 

^ Aaa»O.J I 3 IawA^.Aj 3 *Xa> Lo.£fc> I ^j**AaJ ^XaO^J jflw4) i 3 ^■**“9A> ij 

033 t dl9*li I 0335 (^to dj^<£\ j\ 033H> (^.j* 

SOlf ^ 3(3 0^ <S^> 1 fj3\j>- ^4 0 ^jl £-i^> 




VY 


oIas*- 3 oljL 



o I (S J^i Li 3 iSfX^M <il5Ll f—Y J^-*** 

• 4 Sli 31 J^-^i L*> 4_p>-— YT ^3^^ i ^ 0^ t^lo 4>5^ 

jl dS' iJj.Oj.9 4*II>! (_$1^.aV j\ ^>141-0 Ij ^J.3 Ik-o c3^1? cS^ 0 -^ 


oU 


YA 


-<s 


,Jil*A &—{— Y*♦ ^>^kXz>- Ji i tAitACoO^i 

sJ jl dslTl i)b* .Jo jli^ 4.£j J 3 J (^bi 

>C4<uil I lj a<A^£> iJJ^A oUtf 

(S jl^^> 3 lililrl <-i<^4 £*b 0 ^ 3 o4^?" ^ Jb^ 

£_91 3 4 ^l^V jl ^Ia jS*j»\J i Ji ol 5j** Jb ob*AS jl 3 * 

«-Xaa 5^* ibw I jl^__>* ^aC*» i\aaa*o 1 3 * C-»aj1 j,a-*I ji Ji 

■iiu*«.r 1 <_£lo ,c<*jI o col js*- j-S I j._>- 3 <_£bb *T 

cuo ^33 a1 a *j34.j ol ^Ib* j***^'ji.J c£bi 3 Vrl 

j1<Aaa A,£j | is\ji .Jo I C**»>i4i bi oij^-w jl ^^IiAa 3^0 ^^ ^3** 
jbc> & i\j l J!^&S> ^2*1 J * j.A*«Ai I Jb5"^b ctlillrl 03 J^ <->l jbc> 
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aS**"C<mi| |J I (JI^j! . |> **S *1.3 I^J^Iwm) 

S J.— >3 .^5" p&l^-9 t5 >c^^ r o L (^1 A> b ^5" Jsa^ca £ 

4^^1 > Aj 3^A» jLj I A^a 4j A^>- «Ait>J (^1 J^J <3 a ~°-^ 
c^ffc I AlS Ia J | ^aPaI 3A A* ^»gj 3I IJ A ^i> jrLl^l AJ 3.0 (^J I 

j\ .A*33 I ^a C*_*0 Aj illj 30 | j| 3 < ©3 3*)3** (J333AaA> 

A iSJ '^> I jl oaIa1m»I l a^>- I3 jl-j A 33® ^ I AI3© 0 ^j!a> 1:> 

A Mi j 4 ^.aJ oaIa Cj5 33 1 4j ^Ia*> jl . Aj 3 1*»>^a [yX*uuj^3 4.) ) 

i *-*•**>" j\J ^I {j\} j\ ^ **^b A 3 >-j.a O^IaIo O^KaI A*l> £t>^A 
oaIa*^»I AJ^« 4^ Ail_j (JjIaA* ^loA^5\__>b>cIi I aS^jIaP <_£ I o A Ia i_ 9A l*a> 
. A 3* Atol^_5»- l_J>- 3 lc«A^i 4 jis|^C<*jI ^>sj^a b 

l>cuii*5^(^1 ^Iaa **>* ^jIa^aS aTOuu>! ^1 ^SCjA(J^- 2>I 

J^icO^lAijLwA JUaTca <_> 1 jIaaa ^j*aJO’*'>' c_x*j 11 a ^>o 

t ^jIaIj^a Ail> ^sS *{ £Lj —*<—’I ^Ia>aa I .C<J 

^-^o^P 4i £* b o 1 A3>*3 £) 3 ^l CUau^Ij ^a (jl jIaj La»- 

aI^A^aJU |^a*aJ ol jIA) l>* C^auIIa Ja-^CA^^l^J U> .Aa£»Ij C>AaaJ j 

331 <f!T ^a c**»l <i_j I 3 ^ J^I^a ^jJap 

aI 3 -A^'J.^P‘i^'^ 3^ ^jl-wyyii « Aj ^m) I ^A OcmiI ^^^A «A*jIj 

^oI 3 AaaS^^a 1^>ca> I C 1«9 A Ij Ij A3^ 3^-*J ^33^ IaP 
^3^-13 0^3^Ai l>- ^aaaJ^^a C«JU.*1pJA A^J ll>- 



Igi lo.*J I Olx9- 


\X 


£*m>\ ol . jj I 4»3 li ^j+jaa I 4&ia>.A ^j* 

33 IZ| (_^l^i v_-< will* 3 —^(_£l*4*al>- Jis>-l3 oljUiU- c^x^aIs 4$^ 

j|jo l_J>- C-wl ^L+a ji^Ji cjI?cIj I 13 ^-jia Js^s** J3 

iA>*> lj 4>3 li (J I C«*J 3 jJa 1 3 ^ 4i C<auj 3^^ 4i ^aLaa dj 

li ^li* . JujIj LjLJ 33 £*+uiJ c^l^> tS' 

<_£l^j jS li 3 ^SwA> l^> 3 l$ 4iCw! ^SC^.<al> 3 ^ t_il (^l^.SCjj>L 
^)l^.x5»-tM<3«XAiil> 4lilj j\*.AMi Cl**l.^^^-..£c-> I (.£1*45^ ji L l*4i l>033 
Ja^^cA 3J J0I3I1 ciL ^-* Ui <J-ili «Ali l«A JS' Jjat 3I l^j | L*^ 

t-jj i\m» 3 J*lll ©Ja I (_£^a| ( 2 ^' vA ^* /'•</ oj 3 isj^-i* c.«j 3 

L, ^*-^03 4134.1 3 ij. 1 l>- (_^l ^.1 45^1&5^ia*?eA 3 J ^pci^a 3 IJ 0 l>- 

Ja^PcA^Ju>- Jo li ^.£0 IaJ I 3J C--^ 3 >c> (^t^i . J 3 ^ t _ $ A 3 13^0 Clw! 


3l*_-^Vl^o l^i | j\ ij^-l «Ji U* 4S"J~o1 J^ii 4i i$yZ) ^*1 jk O3UI0 £*£& 

4>c^i 4—1 ^gi I^h^i 1_a 3 l ^ C-«—«<l Ji .J 1 I 3J I 

.J31 J**i 3>“ ^^L4-3i L £l*4i J^pci 3I 3l-***> l^i I 

^3-5-3 ^i^^i <_£ j>> 4^^3! J J^o (_$ l*4*ol>- oL> 

Ja>- li <-Ji 003 * ^ja*>c£j 0^5*" o^laL-i| ^jI^i^a l*4*o l>- (2,) I ji {^) i 
4SA*!Lu* l^*Ju3^ l^ij^i I .C—»1 ol->- ^3>-3 3! ^13>- 4i l&i ^ij^i I 
1 ItfJ 3^ 4^,* 33 .cX*l5^^A lftj| ^l^JUs 3^ ^*o3*a>y 

Cl«ili l^.J^i^ 44.* J2> L^kr 4S^ «jll*u* ^i_ 1^,43 Jvi I IaI 0 >m«* 
uil^C- 3 J <l^i 1 3 l —>3 3IJ.A4 i l^. 4 i 1 4 $^^ 33 ( 3 * 0 ^ Cj^A^ 



c^u»l «o^> <y to ^ ZZ* 3* 1 4 ^'^ kJ 0 ^j>- 

{j*\ J> Uj O^-S^yo oik ^>y 1 jl c^jli’ I ^ J A jl ij*)' l^>«Xc> 

^>c^jA ^1 jiaj lj>* jjjoa JuJ_jj tfl ji ^a^jLa £**%!!$ ]a*sxca ^ |^lj ^5"I 
^yA—.>• <Js >*!^_.a »a 1>- l> cih 1 jl> 45""cu«wft> ^| .^Z ^a>i jS 

(S3J (S^J *£T (J 3 *^j I ji^> I _A**> 3 oi^'^mi kXo b® <3^:^ ^—>.3 
( 3 -°iJr } I Owl j\Si l>* 2 >e_>L.PJO 3 J^O 

41*0 ©ilo <_>l^>tiZj I Owitjbb^ C<*-w*i? j:> *Tb (jlrUcJ }ta) 

Cwl(jbl j3 jj.AJ J.> ZZ& cjZ £lU,£> A>jljli*uS A.Z cX~ 6 i ^1 4j t^^^uAlo 
jScA*^ ( ja^>c3S ol Zz~>2> o ^ c£l j* «c^*>l obi Z1Z £Hj”® 3~* 

{-ZjZj js &Z ^y jlu«J i> Ool ^9 b^ A.i Ia**jIaa . ^«.aZ 

Jpci l^-ojy 1 <J“^ ly.-^ . 3 J^* «?J jej-^b Oij ^a A 3>eiLr 

4.> _j A Obl^b’ C^b^i-j* ^ *—ySbo-cJ? CU »>1 ^s> Uali>I jLj 
_)IcXj (^l^oJ^y I .»Aa-u>Ij AILmi bo> 3 tft> aT^ y l^oo y I l> 

(^ 1 ^-o.J^y I Ja^>w» O I ZZS*ZZ odUi ^Js^^ca J 3 1 ^a^el* CUu»! 

l^,» I I^j^aS^ b ^y<a*> jb° .3JIJ jii\j 

^<j b^ Ji Oo Lcj Cau*I jbu) l^.) I Ji t—«bj ^Z' b &Z*X*jZ^a 

.*\*jZ o Jbs i —bj ^lo Iaaauj ^Z ly js Jaas l^yiSb yjJ ^ 3 

fJ—ijZ ^ J—\ .P *S<£J^-l$ LS^tZZ li J 3 l^y I 

.Sijz^gA ^y^A ij^9 <di^j ji ^5" \ji {jZ? j* t^Z^ ^Z^j 



I oLi>- 


(jju? (JYiXXaoI^x-o.A . ^ lj <y) 

.jIxS^ ^a lX3»_> J>Ij J Jaa9 \lj£ l» j| ^a*j 4^3 ll>- .Jl5" ^a 

sS S J Aj dh;^ ^lo JJ> l^o^S"U jl Ml* 

4lit51 j^9 Jo jlj jljpS' (£lo4j s S^lr > l cJb“3 


I j 3L»3 c^Uo^j 31 J& & c^-.l {ji 1 ^$oo dLl£r 

4> ij ^.A Ul^JI lUuJ Joo I^9 3-> l>- 4»©Je> .JuiO ya+zxJL'i 

Ia^^C- .iXlxS^^g—A £—9.} lj(_|^lp- Jolj 2>1^_A 3 S) ji a jiS^ 

^3^ 1^*3^ ^1 31 ^». . J^^a £_9.i ^3^Jo 13 cS^e->->3 l _;3 

jl ( ^ ^^,5 | iXu l_*ft t l^o -J ^**uO iC«ul (—l*o tXj J(Xu I 

£-9 .} (—Iaa) J(Xo I 4 aa*»^aJ ^ja»&aJ JwO I ^9 3-i i (^) I J | (Aj 

Aj>cJo t(Xoljpft*> <_£ y^ lj ^a-jIaA CU*u 5^ Ja^-CA 4.) 4>ci lxp«- . J(.*l5 ^^a 
V l) ci-Lo^S^ Jo jj-j 1 ^-3^ oIj^-a ^ 1 -iljoo 1 ^j^!TIj jJj j 

ojl(Aj I ^(A*aA (_^l^.fel J 4j 0^3 , (3‘° ^ J ^Ia-O j.5^cXj ^ JuJ I ^SolcX-O O^J^a 
.JUajI CjL>- 3jb 4i l&O^P- $ C*9 

1 ) ^ —^-.aJ J | U l_£> i^J jjA».?CmU _9 4*J ILa 4^I^_j 

^aa*a (^Ijy 5 »-i ^<A_O 4 ._< l_^J oaIaL -,1 oI^-^Iaj! 

Jo Id ^4^x3. pfc 4> lj l^j | 4$Jo jb (o^x£ 3 4x^& jUi- Oi^) 

LaI O^.) JaI^,>- (^J(,xAa jlj^l j^J £*.>^a JJ> cj^^*u3^^^a .ijLu^gA 

JjIAjI? :>jf |ju>- d5^ l>- jl lj 0^3^ JoIiaS^ J^auI 0i i J5 JlSCil 



• Jo 3I1 0J0 2 ^-3 .*£>3 

I j oL>- 0)3* <3— * y? i> 

^l^y —9 l> 3 23 _ 3 » <033 I £O^A i)b- 31 l^Ia} 3*j Af"C^ jI {jl 1 ^ l «3 I 

A^Uei I jl U .20 AaIILa ^ob jL^>l 32 > Ij ^Lb- 

23>'3_a oli& 3 al 3I J 3 $ -)l ^UaS JwLo £*Z& 3U a1£***a 33^ 

__ctlo(_£b© jA*j Jol> £c>^a 3 ^ ob>* ijtuyz&Z^ $*3 (^lit> 4 »ttlj ;C-uol 

.2>b j\J* As^r ^J3<° b °j~> 

^Lo (3^3 b> L?jis 3^ ^5^ ( 1 3 l ^*j 1 «-Xi 3I ^<^>*1 ^ 

Jo lod-i Aid J^u js A-J3I csb j&M> (S^ji bid 3 t£^-> 3 ^ I3* 

aa) ILa (ci J3 lXa*i 13^033-^ I (_JI*j iAa>- 3.2 VLi^l a 5 " ) 

<jl3IJ0 b-AS^jJ*?ji Ia^& «AO iA*ft>l3>- A^J 

(^3?eA*»*>’ 33^2^^ Aj Jo l^*-fcA 3 l 3 3l*A> b- «A-o Lo.fc ^J^a ^33^^33^'^ 

. Jj |oJ3i ^2>- 1{^l> I 

^1 Lw J tj juJJ3 j* 5 ^ 3 aS" toL> < jA«.5>c^r Jol—**>3 3I 

fb» * Abw3 I 3 ol 3 ****^ 31 ol_Ciob 31 (w. Vishniac) 

^-o 3 ±L»}$ OljliXS b- ija+Pc&Z (^1 aL-m>3 £jj! . 2 > 3 b fli <£03)33 

CJJ30 ^^Jo 3 d -^b> 3bo ^b! 32 £*’ 3 )® • C-^i 0 JI 0 Ald^^* jlai3^ 

^ 3 * c>-J -^2L'>'t5* £ij* ^ 31 Aj A$"viol 

^13$C-.3^$C*a <^ 3 ! Jo bol^lbuo Jo 3 a 5 ^ Jo I0J0 <_>l=>clj 

,_ p 

^ —jJcXC- Ja-^eA ^1 32) j^bl^b- ^)J <Ai>33 <3^* <J-J3r . lXaaS^aaIj I 3 







(3* Id 'J* l«> I 4.i ^.Jv jp j.tt> . <A*0^a j,^ki 1 j 

Ij (J«Xi J<^S j2>- jL«») ol j-^ki aS 

—ojl^l Ij Q I (_^«^-.*j| cJ ^ -? 0^^ 

4.j lr J€ 3 j>- (_^l oj.aIaj^s4j olt^lLI ^jiu*mi ,s> j<S 

. 32) S'o yi [^ZA 'y^Aj 



(L>li) fl.5 Y—f J.Ci 


OUt&r 4._L**»3 A.> 6^_S" ol> ^jAyKiL) ^C—O 
C***>la<-X2j(_£Jjj ^jUa93 c£3j_^i <3^“° O^' 6 -)^ 1 *’c£^ j{ (G• Levin^ 




Igi 1**j I JS oU 


\A 

jctw ji S C*~> *L~»3 t>i.' ^ ( Gulliver ) 

c£.?j C*£^~> A.) I j (^IoaL.*^ 3 3 1 ji (5^3 L~o 3 3 lXj I ^ys ^3^3 
A.>3 Ju5^y& £_«.>• c5«Al5"4.3 1 3 1^*3 L~0 3 «—>lr^3 (J I 

4j> J& ‘XZS' 2 ljl^ ^AsZj] jl^li L> 1x3^3 *S~ (_^jl J.sl C)33^> 

J* *> 3 ^ 3 ^* ojuil j> ^A-o ^ {X ***^p. jj^I A» 

c^UIxa <S3^>- ^1 IcXc- J^Lse* Cx^l.Afe ^Iji. jl 



( LjIj ) J_^xl 15^ 'f—'f ^xSL) 


O J 13 3 3 A I I (_C^1^4-° 3^ ^j. * 3 

. Sj'S' jl j.9 ^3 ^.*3$ ^$C*a Ol jluXi Is*- jl (£jlj3 ©<AC 

C Sf l \ <^5*3 j>J o\J^ j3 c^V^I <_^-l 

c^L~>3J>L«.a obbj is*- /i ^ C*~>1 I ji ^Ujl <j4J .c—l 

a£>3 33^ I 3^ 3 i , **- »> Jo ^Zi ^^a oJ3^j^l IS*"* \ZZ+***3 -Isa^ca Ao *r 

AaJ lo-Sti ^>ji^Aj lj AS*-l3 ^1 I ©jIa 4.5^ Jo ^ ^aaS^ 

j. 1&>1^s*- jit1 I j tibo jZ a^jj.aj I ^>L*j3 3 ^Jy^^A{j>\ jIa* ls>- ^Ixc.a> 

h^aaI^ajC^ I ^o Jj^> J.&I 3>- 0* (_£3ls>- <J^ls»-cbo Jz A^JAa) 1. J 


L 5 *^ aA S 

J>\S"U oly^b C^ .c*~* VT •» K 3 CIaa<j 1 ^3 3 1 

. JI ^> { ja^>z 3 SI I _^o!jl£^.aj JJ ciL 

(jl y A i C^O>f £. 9 j \ j«ayz aA 4 ._y ca^»1j jiiiij 1 oiy^'* <*-**■> y^f.A> 

T" * 

3^ 3J IaI . jlj ^jAa^c-So lj <1^0 I JuiJ Io^as^a 3 <Obbjl>- 3 

I._-*aJ IaA CAauS^ JsaSCA <a~As*CaJ I {^) I 3 I^naJ 1 JoL 3 1 (_£ 3 A 

• CaaoI ^a ^3 ^SC->3 j-SCLa obU Is*- Aiij 

©A_Xj (_£ Jjj3^-^_L> o!a> ( jO. a>c.£o <_£I^ ) A„$"(_£ J>L^Z> 4 .La*j 3 

^ls-1 jj bf!l>* ^jIaaa aL~>3 jj .c-w! t£ 3 lS^<JiyTyl. 3 ^ 
3I J..ol>- jlj -9 J=*w ^L-o-a^ Jaj jUr AAfO^A Col jS*- 

Ca^I«AA>Caa^I A.IiO.S^J3 AauA J^aCXLA £-«?3 ki&S'Ijj ^Z.mJ C)3J^ 

A.i 15 ^ 1 Jo- I 3 iK?- (jl^Ap-l jl (_).a£> 1>- cjjLlPcA jl 3.A (j 3.1*0 ^ji\ .Aj^Xj^a 
Ij ^a jI^a .aj_I.0.1 ^a ctL^ir ^31 3 AaS^a oj?* 




(U) 

jU- o^l> jC^ (j{f.\ I 31 ^ 31 b>- < ^ 13 _-ojl 3 J± 

j+.~t C*C JM> 4olX^» iaj \j£ J2> S Is*} I jl .lA} 

3 C«~>1 ^>«*>- OI <_£-!j33 3 -* iS bt>4..ol;> j\ 03 *-~> <J 3 -^ 3 $ ^***>- j-& 
<-£l j\ <<A> jbc^la? jC.ij3&L)\> ^kj^ljl fLu>l 

^Jao^S ca L^l 3 * Ul-> 1 i_iLs*A $\ ja <*.> Js*}" 

31 i^i 1 j\y$ ^Uo^l j$ ,j^i^ (S3J 31 bj I •>! 3 *j\ *^>^1 iiw 



C-J i I ©t ^£>\>- ^1*9 4^J l*>- Jjj l<o.La ^>_£> 

ojlj) 03^*7 o 1 L^ 3* ijO^x-fL's %y>ci 1} £t>^A I 

O I J5 CU-*>I ^a j _ O- (_jUsioL^ jjA-Oc^ii ^^O ^**“»3 

03U1A «_9l j?dLSol* ^5"jkj I aS 'li ^11 

&S*£*m>\ ^ij ^.9*133^^-a '—**!» I 

iJlp- ^) I 3! 3A C-O 3 ltX>- I jms&La 

.C/t<u>l 4.-^7 CU*»0 J3 ^j^a 

[£ [) J j ^.aSCj I 3^ ® l A 3 ^ 3^ 

jljjil ^_ij ,c*~>! 4*^7 c**o 3 ^ g^cj^a f^» (_£3lj>il 

33 ^ 4 ) £tj ^.a i)l>- 3 I 4.5^ c— I o^.a*>$ 

S 5 js.,.* ^11 03^^ oili j1^9 Ol 3,0 0 ^*a J^^ 3^ 

ijluXi o^->3^*31 3,5 137^© 3 ^ y^KS* (jl^A^ , 3 :> 4> 

<_>3^.«>3 ^j5C^.a j,— 13 3^ (^ I _o 4X^3 A> ©<A>3 ^33*"3A ^1>-L3» 4^ 

^_j 3^L*»3 < J'^- aA (J> 1^3 ^ c_4^5^4> 3 ! 3^3-*^^ 3^-<*** 

• C3*j I 313’^ | 3 l>" c^S~m> j)(J 131 i^j*3.*S?e.*M} j3«w°3 

aS'£« j\ (Multivator) <Ljy\ 3.J.13AJ) oL> j« ; :>:£7 4L~»3 

b(jl ^33*4Vi—»l ©iC^jl^j^ (J.Lederberg) dJ®jjjOJ .£ J&5 

(_£^3ui Ia3 I 3 I (_C ,?Lt.*4>) (3 I J2> aS" C*-**l (^!4.1 A «)3J37l3«.lJ3A .OajI 4*Pw3 

od*?co 3L.A*.) (_£31 Jf91 ^3 >- IaI O^-.^^a fl?ci I < l^j I 4.A.& ioJui ili 

o^Ia*j^9 ^i^j,® (_$' 3 *j 4.1 Jjjj 4.19 jZ*'-* (S^ J JM ^' 4.5^U 3 17 (vIUm >1 



Igj Lo^jT J5 Cj Lr>- 


W 


.3 3 ) tXfel^3>ci oIoIajI 5jj.A i Jje^Jjla A.) Oo 

IjaTc-I ol 31 jL*u> cA->- ijA^>zZL) aLaauA 

I {y£&JJ** c£^> *^ 3 ^ jljr* I J 

.55 J> (J.^oSCj 3 I ^:>l ^*^->3 ^yLibei* AaIj^j <-^> ^ eiAto 

(<^ o^>-^ 03303 . 5 ) <ahIj Jr-* | «>U. J^j yjiP 

O.i^'^J-ob- jA oUllai li(^ 3 } *£ Oao 3 Aj A^j | L 

Aami 1 3 ^aa<o 3 C 3 1 a>" 31 ^gla.A***A IaLaa I < l ( .) 1 ^-aS"”*C j ^jo^yeZui i M ^ k a 

* e f a 

oLs»- ((_^l&l^LwO l^) ojl) 3.5 *—®*“3 I tX£Ij 

^aA>Iaa A) <0-0 <Jl_-0 .a 5»-I Ojli J5 .iX.£> <3£>1 y>- c£iA*J ^J-e&o 3 

£)5y^.S‘> ^)1£aI A^L 4 05>-1.5^jAjJIaa A> £)\ji ^.©j ^*jL>SO*u>3 ts^C- 
l> ^J> \ t S oLr> J$\ *C»it*l.5 J35 Jkii j! Jpj I3 A^caIj 

3 (^jl!TjL*> ^lai jl 0 ^ AjJIL a jli JJilj j^Lu^J < _g*-“ a -? oL> ^©.Ji 
iCtJ ^Ia-oJ Ja^AjI 03 IAI 0 A» aS^LaS*,* 3.5 <oL>- 

.C^l 

fUeil e^lj.) fjV O^-- 0 ^ aIaaua J&a 3-5 l J^-l^ AlCi 

^_j Uj A:>- 3 ^ A-5^ 5jS^ ^IaJ^jJLj J^aSJJ 33 !? A) 0^ 3 ^-O'j .0~>! 

Aj ((^ 333 .^ jl b I 3 I) CaajI ©tX^> 0 3j*' Mi ^ 3 ^ A> a5^(^IaIaA^ 

^^ 03 ) I JUip-l ^ 3 ^ •* A ^ < 3 ja ca>I^I^^a 

<A^IjIa>- IaI <C*a«a> CUaj^ 33 ^aaa3 (^ 3 1 3 !«^.j aL.m»3 Aj 



oL^- 


(^1^> l>- 4.5^ J.aAO^.o ^ifel^Sol©J 1 oltf-^U?1 

Ol lP ^O-^VL ^ j. Oi^•^3 j C 5 x ‘ jU^aj ^t>^-*> 

jur^u ^a 9^ _^l-.**»> f C l^-w> l©3 t ^,-lio.J ©^ 33 ^^ C<^ 2 ) ^ Biota. ^ 

. C1a*j I 

A^a)J 3 <£*9 3 <A*ftl^_>- 3^*4 j A_S^C-ajI (^Ua-J1**> (*3'“' 

« Loxfc ^aJ^aaO ©3^aA»> 4> 4.5^lXj ©^l_A | l©3 J5 3’® 

(jl<Aj 4-» jL) (lb JU 4.*J U 3^ j& “ > 3 => jl^“® 3^ jJp3^5^ ^0-0 

3^9 333* Jj lj J^JAaaAaj J^auaS^CUa9 ^i©Ai.lu*A (J^) 

^C:>^jLa«><J^ama 5^fUrolii 1 a5^^3^> ( ^«3j ^-so o^5"" 

5 3 -i o^J 3 1 2 > 3 jB ^ij-® J^S CA*ii9^A ,Jlo.l 2 »l 3 ^5^^-olc- Caa9 ^i» li 

JLaP-I L> CaamauJ 3 j\ l£ ^ajuaS jILaJ I AjtAj^lj 4^J | li CUaJ I ^J J '(/’\ 

e^ J&j\ Ca-I jl{} aS^iA^U.) ^la* 3^.^» jr$*^ 3* 

<JJw-»3©l 3 {jiJ*fl ^loj'I^Jo- U! Ujl (Cl^i ^1**9^ 

0 . 53 ] ^ \j~ 3 ^ ^ ^ 3 £i.j A ji S' <j>14aajL*** j& . .> 3 ; iX&>! 32 * j <_9<Aft a> 
c*M 3-i S ^jIU^S^cXj l> l '^‘^ b ^ f ^ A I 3 O^** 1 

oi\*>:^j ( _J»a|^C’ AliiA_5^ I 3I ,<A—> I Aj ^J^sIS"*C a> 

jl A.?cJo Ca 91_0^ fcXC 31 ,_£:>jaa*J ^3 «A.s>-^^j 003 ^a jpiiaS j.Co 
.Ca*«£> 0^®3i ^ olj-^>l> t -^^’ 3 ^cl^***^"^J^II aj^S 

^SCaIS^A, .CamiI^j^IaJ I J>3>"Ai Js > 3 >^® <4l£j ^jLj^ ^ 

<Jo j<Ca* j!^9 o^Uam.| ij^-o A.5^”<_£2i I ^91 4) jl5"A> S 



1<hUT oU 


w 

. Owtl fk>0 I ^JsJ) c^.>- JUmA .Sjb^l jA I 

• ({j2i$J ifikUli oju IaLIaJ^) lXa I £lj A LS ^-P 

< £3J l>- li 4 .Z 0 Ij_ olUa*u>- jly>lj ) Oj.5^(5jbji4.>^-o.j ^l>4j^_5^>-A.» 

.2>jZ> j> A.j i^jlj 4.1aflJ <A*S>- jl 



(L»l>) Ojj ^ y—*t J£-“» 



\*A 




.^J>La.a J* 5 *" ©Ij jl>- ctlli I 3 tlXj jl 1^0 ! 

CjKz')/^ ijXlcA$ j* di^S *Ao 3 ^( 3 *^^ I <J^ 

j5^*i_^u*S^ ^.aaajs jl c->j^©1* i£\ j{ 

^^j5C.wA>’ oIj^IShA 31 *5^7 U>U©1 

l_» t Jo j!j.i AJ jLjJ ^XJL««> l Jo ^ti^a ^>&| ^9 

ob^l*© J2> A._S" ^19^iLo Aoj.ft> .iA*lu*-j {jfJJ l^» 

.J_JJ JA>|_^>- ^© J>.ol:> j.* ^So J^9 J.aI^C- ©jL_j j;> U ^ 

aL^aJ ^jy\ jj lj J5^s>- ^*>1^7^© £t)^©jl J.© A.j (_£ ^0.9 ll*j j$ lj 

3 ^-i i^luAo J© olj-*^* »lj jl £*3£)\$\ jp 

isy~^ aSCjT O^-J -A*-^ 0 JJ ^-^MAA j*. 9 (^-A Jjl^9 A.1^3 4 j 

(J I ©jl; J olc-3^1 <J.*--&a> £z± j.© j) 

(_£|^L.,u> 3 (^)^ll«>^9 C*~>l {J^Laa ^jjuaa j~oi* jl A.LSjS' C***0 4j 

oWIaTjIj^ o I jA***^rl ^Jl^>-l7 j.ii»l> ^jV^t^j.-© (_^j.*jAj ^iiji>:7 

^i2,4U4) 1 4.S^Jol©:>lj ^l£o ^.J>-1 olsdlk© Ij i_jjllpc© 

(C, ^—)J ^(jC I ) •Cl>wl O Jv*>> t < ..Q J ^»OL J 3^*® A.?c> I jl 


»Jo I j^j. 9 o j>>o ^^ a “ > J-> A.5^ J^:>c© J ^S' Ij <_£ I 

I J J.—9 j& . ^ ^Zi A,lu*> |j d) I jJUw^j I J^-9j ^-) l—^-i>- A-5^ £*Mi I (* jV 

(^) I v_ili>cA cA—cl-irjl jj ^A***^rl ^)l£l>* ^iu*j jijlj j^susj 

CU-.fi.9j}.© ,Jl«,*>-|^J lt^l>l ,\^+A>>\ jA.4.^.aAj.+Amh£ 

a1a«*A • CI*M* I J l».*u) ^ Aa^.SLm) O J) J l ^ ^k© —Jj 



l$» L~> 1 oL^ 


b 3 . Aa5*^a (j Aa=> Jp ^^-p A3_^o 3A 

f-* a5^AaAA^a f t>o I (_£AA*Ia ojli^i I ©A*a5 ^ 

3A (_£jli.o cAc-M^!^* 6 .? AJ^^a^j J^a-a I C*aA9ja! J '^IjA'j* 

cA^>- *S (Ol '^b.M) ©A> 3 L» a !^03 .La u_jl ) \^-i.'j^ 

J.a1$^ AjLj .(Ai j! a5*^a Ia jLXs»-| 3A AoIa ^Clu* j 

• <aL I 3^4j j.i A3^9 (_^1 j.) ^aajIIa <sJaAi ^.wju ^ 

(»Uo ! I y^jjz iS ~Uj | ^^ j f vSl&jlT* 

tjls*- 3 A t A} J1 Si £t> ^jA Caau> jl> ^JUm>A JbU jl Si JK^ ^A 

4. j .aIIaua* jJ^JjI^—j 0 I 4.*J l—L a 3 JA ol->- jj^AAtiJ ^lai jl 

j>-^3 ^jJ^a9 J^Kj ojL-j ^Li yJ$ JkA&o (^^9 <JLi>-l 

_fi .c -1 ©a! A ^"3 ^A*> ^.M> 3^ liV > IaJ 3 ^AA*>|a ^^AAl*) C>fe l. I. AAJ 

^A^j* 4j 4-wkij <^Laa^» Jutt a 5^ CA.il! A jllali 1 (ijl^j^A AiA> ^aI^- 
.iAaIaI—j ©Aii 4is»-Ld ^j^aja I a 1 _j -©3 <Aii 1 j ©A^ 5 ””"CA. 9 ^iu.j ^a*»J 
(^IIaa^> oLs» i^—JaIj 1 ^.La-Pca ^a!:>- 3A aT A3 J^A A Ip (JUl>-1 
CAw^l ^^aa ^jj! .AA»li ©aI^.5 J 'jf' 4,j li a!^*® 

(jjIaaa Ia! . AaIiIj 4lS o J iwflllpcA 0^?"JA 

'/I .Aiilj oA^J ^aa^oJ oLa»- c^IaaA ^daj ^1-iljA ^Lu*i l> (^jJ 
A _^>*3 A-ilj <J^a*A 4.5^ (_£/p ^ii^-ol>- JIa^Ja) Aa> lJ jJVa^a-I 

(J 3 -A -9 l_9 Jp Ijc^AAa; IaJ 1 l ^ s -*-\ «A> l> ^ (aj!A; 

3^>*a^ iAaLij ^-Isa^ca 3A 1 3 ©A3i 4 .a^>- IaIO (_J»aI aC ^—S^ I . 1 A) 



1 )Jf >JJ ^aA**,* l—l l^> I 0^-0 J.aOO-1_> iS"^i\j\^\s> 

u O 3 .& ^*> 1 ^9 oL>> J_^ 2>-3 4*J^^aAIialA <JiVi JoU*^a $0 

^.*9 1^9 £-J li 4.5^(^loJ.i J <_£l^.£>lC—J J>IiAa 1 u*I « Sjlj JJ 

^aji* j^ow . o^Lj l\aa 1 ^>- ^.st>1^9 lcy L> I aIIaua ©(XioJjir ^ La —3 

i J.AO^A£t^ j.A JsaTCA (J^aI ^ff- 4.) ^aaA J jl Jo l>- 4.5 ^"^?CajI» 4 1 j&> ^ 

3 jIa^w n> (Sj^ jL» yie) J.a5^^A I AoC«a*m> &S *jLtllj 

Ji4.5^C—I j.a jl jj l>- (_£ jlS^ jLj^ j^>CAt>ta ^.lai La-©.La 

c«a*9 I 3 I .c—L jJ ^cX>- Vjis (jL _>s>- 

fJ-C-Lj C—I el£l&o IajI tlL JJ ^i.w? A iaA3>cA j)JJ~Lij 4.5^ 

^a! j.C I J>- 3 j.91 J^>- j JZjIj e| j.a.& eL—H j J^aJ 3 { J^ C*9j 

I j ^aaaj <jlj^ !•>■ ^—L 3 j^5 "^XaIa" ^>^:>4j ol £ Ij ^ a - J?c ' 0 

^^lo—L (31 ji jIaau! «JaaJ^*o ol^yi?l 3 J jf 4*JUaa ^LaSsea ^a!^*4j 

: s^Z'XJl J 

^—aJ (jljlj.il>- a 1 aaj 3 4.j £e_>^a Jjlj ^JLelp"! L ! (\ 

Sj jZi ej^l I 

jirjL-j -b-j j** i—» oL>> 4__r jjij (jui^-i li (x 

S JaJ Ij O JJj 

S ji ^jaa*»i La jLd jjjj C?l^* I jl Jj l>- ^3^ 4> (V 

jl jl Ji l>- I 4jd L_La 3 { jA^>c^ <s\j-i LLa-SC-T (ji^YJ (^ 

Sc— I fU5^ 



Ola- 


\ • A 

L)b> L> S Ai jb ^>3^3 ^Lal^P Ij I 

?Alilj jlS^jblj <^jbc* 9 ^*a 

Jy—j 3 jl^£o jL«mJ oL>- ( j£u9cmj 1_aJ I obeli I 

53^3 O>b>* b“J,b*J I 03 3^ C2**..oaI jJL-oS^J p?b- 

J^>^o^ oCxm <s\y} ojQ3A aTC**» l *3j ^lijb 

b^^-® i yio .Ai jb .^>3 ^j »3 obbi b» loA^lo 

jjai 3 ^3 **?ca I 3 DNA _j t{jJS3j» (^y j$C J 

,j,i»L> ,y^>- aj.L> j^» js -Aijb $$>-3 o\ jlAib- l** js 

0 l lS**^ J* ^ ^(. 5 '®^ ^ £*i& Oboes'® ^>* 

aA <£jyi y*£. 4 .) ob>- 'jA.SK.t.S (^lft> 4 -olj^.> ji 3 iC^vjJ) CU-O Ji 
33 ( 3 *.bl .Ch-a 9 |^ dl^ O J_^-o 4 ,> 4 j 5 jl 4 .:> ^S* 5J3& 
*J jy fb ^(.y* ‘fb b^® ^boj obbi ls>- 4 j jMS-yn'^ *5 b 

6 ^_ 5 cJ ^>I^j a_ 5 ^(_^^l ^1 .^<o jl jH 0L2- 4 j Ll; ol _^b 

^jb <b jl ^jL*«» 45 ^Ck->I ^1 c^-»! ^jb jybu 

•i^J 3~* ^ 5 **** ! -^ JJJ-fr 4 .) ol^Sjbjl ^br^o b^ 

<5>> *■> y I ^1^® Jb <Jb- ^ ^ cdib*j (jl 3* ^jJ U» 

0 I j&-***+!\ J2> I j-iJ <4*J I $ 3 ^ ^tJ ^iWoll ^b- 

ojbi ^=9-3 :>bl Oj—I b*b 
*c3 J Wrby^r** ^ (^-b ^> 3 y 3 Cp- bJik^ii J3 

c^b®jl Io^aa I ^>^>-3 ^ ^l> 4j 4.$^ 1 ^ (_^^b® ob^c^ 



— p 

I j* ob y*oS oojb j Lib iS 

jLu*> DNA j| ,J.i li> ^oLb^l^L Mb bl <C**«.*.i ob> $$>~3 

(_$[{) efsJ jl jl j*3^) c -4 ^^3 t -^i • C«J jji^cjfl^Jl 

lX«j! j.9 dL jl (_£lAj Lii vIIaaia-J ob> 5y>-3 ^g°^~ iddj I 1 

^) j.a> ^Ja*j d ja Aj_ y>zi OJ 3-0 A) .iXil> iAj 1 y ^a Jls» 

l ?e) I JJ I jl 3-0 aS*$33(^ a db-* 5 * - ! 1 jb <A£>I $>" A?c-Jo IJLoka 

Cu«J I 3 A.5^^> I ^J>*1 lCj\^,jA*S*£i to I f 3$ .bC^L 

A$jb> OjItXi b Jb- jjJ C~d oSiJ ol$Cl »0 jl -»3 C« >■ JM) C—Jl*9 A.) 
CU:> 3 .^ vIIaJ 1*9 Ai liLj ^)!^a£Aj O^^* b IajL*a jl ^jL«.i 

:^b jl_,9 A3-y 2>Jja (^jU 3 

3 ^3>^a iL J i C*fS' Ja^=*c-o ol JJ jIj^T 0 I A^jcaI) J2> A5"« iAi>J ( \ 


.«A> l> 


•C5 A uTi 


l^s! ol Oj 3^olo**3 


• A *~aJ (Jjui Jo Jo li (X 

ia«A>:-o pH ^A*r L CO 2 jOLe ( _^*9J t5boiJ3l j& (^ 

1^ 4 klU***I jL.au) l^.*u) > bj I 0 - 1 3 ^ CUo-Ad^A db*^I 

^a^aJ JJ C>bU ^ jb9j l^) I JJ 

3_a (^bb ^_C-^x«34> C-A5**" JaA^M a 5^^JI>-JJ 3 -?l «^diu A> 

(_^l^_> Ja_^I jij ^1 £ S^J^A jlkl) I 3 $y3> AjJILa C<aj 1 ^boj jl3* 



Igi U,T J 3 OLr>- 


\ N * 


4L&I3 4 >-Jz I <a.a*aj 3I ja jl 

O3; < 3 * 1 y> J<>- jl (^jlialj 1 ixS^ 03I&J jjij c5l^> uX-b 

^Ja^>LA jjwolp <3Ju>3 4 *-.aJ oil® £31 <3a>- ^ 13*> ^-*“2.^0 I ^ij J3 1 
.<3 £i «A&I^;> yJi*.) A.?cJo <J<Jlo.I:> 1 c^oL^^*! j3 

^ 1 ** ^3) . O-*I I £31 33 J* 0 ->^ fb« I *£ O— l 

l_£l^Jh-.?c ®3 fl-)3 I O—3 4> ^i_ L-o^Jt* olc-^U?l ^bei | 1? 4^ 


l^a-^c^r^^l . C*jLa c_j! ^ <3-.®! ^^4) (_^lV.AaT 

< 33 - 3l_o ^ej^® < 3 ^* 33 J 1 0 ^®l 4& 1 jl i J* :> 3J ^ J* <^2 

. z>j& f ba I 

i ja^>zL.) C^l^> I <-th ,J.^Lo I j*a>z±A S Z>y* {JsLaa Jz I 

l—i ^oliA-lil (_£ |<C A iLj j| J6 {jl Ij33 33 — o3J3 I 33 j$ ^cy^jAjS cA*s>- 
-^—f.I J** 4l«»3 4~» L 3 33 li <ili _3 03o2)Ul-»l 33<3:>c® (^l^l-i J& 

0 »J ^~i^ A ( 3 ?. 3 ^-—3u)l jl*3i l>- 3-ij C^l^rJ Ja-^c® 

(£jy? 3 ->^**4 oJi5 3 ® 45 "331 >3* 1 y> ( jlo J3 j.k>- 

J3 ^—)3 <3l9I <3^.0j^j (_£i3*j (_£l^£*^l®J I ^.i? (_£ I4$" 33.^1 <_fl aT 
33_3>-3 «JloI>-| O^ 5 ^iai.>3 ^ *33^5”"” 033 ] I £ 6 J^® ij° 3 ^ 


03^—*j* 0”’°^ -^ao>c®li 45"^U-J^c® J3 Uu c^I j > jl—3 OJ>3 *j ( j^3«a>cA 

< 0 *^ 13 3 liJ Ajse*;; jlialj 1 < JUlp-l 4 >cJo l> ^ZlAa J | j\ 03I3 jl^u .1 
^aISCIa Ij 1013 >- 13 .c«-l 4i L-^3>- 

oUJ lk®3 Oii^olr J> f (S J^Ji^l^I 3.y4.5^ 




Aj (_$ItAlil & ^ ^ oJwal ^J-oCAj 

Ji A_5^A*l5" ( j~oJaS Jolj O 3 I 

j^'j^ L> .cXa! c**o a.> cjlfr^yUsI diojj otXoI 

• ^gj (_£ I^^aC^C-CL) A.J aS' 5^} ^-.fb I ^>- 

fU>w l^l^ol^ < jia> .5 J_^-a jLS' \°Ij 6 ) J^mS" I 

(Jl-ols*-!.? cO^J I ^JkiZ*-y*j jiX-Silj Ja&9 < j£jlol _5^lj cib 

^1 j-> - 2 s^i tX_fcl jjfu>- jJujIj i^)LaJ:> (Jt\i 3 ^***li 

jXi.A> 0 ^£^i»l Caa*<I fjV »A.a I $ 3 j& Ji (^)L-^o.l»ll) A^j | 

-A-*^ jl A.S" ^UaUL- jl .Cwli jLl5-|j^ 

oIc-^IjI Jo 3~*u A o^IIaj j3 £cj j**J35 Aj A-S^^C^l-^x* jl-o.il j|^ Jo JjS^ 
^.AauoJ I Aj aS~ (^jJ^S”*" L}3j* m *') • vXo I ( 3 ^ (J|iAa>- 

.tX_iO JU-O A._j j*ufl olC’^U= , l oll-u»^9 ©jLaj ^>1 


C*aA3j-o ^ a “*'\ji l£Ia**Am» ^>3 a 5^Jf^bua ^5^l 

J j.5^ I jl^« 4^:*? ,Jo L^lj !j(^)l Jolj < Cwl J^.© 1 

• l^i I (S3^j&^i Oj^ojjlo c5-^-9 C*5>“^~> ^jUjIajI jJoL^lj Aj 

o^l*l Jo j^>»3jU ctL ^A^jli £-IjA aJlj U-ojlj j.ft>JJ A.^J I J^4> 

:j_^.J <Aft>| ^>- <^+j ^j^jJj J^AaIj j» 2 


OkX£> A t^<4«> CJJ. 34 I 6 

oiUT cfLbtUJui 

JL- 

3±***->Ay« -li_j £i y>jUS’j\j^P 



O*-* 1 ! J \&>- 

4*~Am 


j| J-iaJ ^_5^«- 

*S*Ju» 

^^Y\ 

(JjL- j ^i i s”\oo L) ^t_r* VUi>-l 

(cJi^j ^LTYfiooU^oL) ^aSj ^i_^» 


^^Yr 



I3S L—< I ol*s>- 


\ N X 


AjLj JkiLj J j.k>- (_} l-o!>-1 jl <JU.Is>-I 45"^! 1*31* 

.3lc\sl £3 ^*^3 t^l^J 

(A*j lA-i^j^a £ ^*5" j* t j'«^«*5»cj (_^ls»-Aj I 

. ^i.a 5"^.« 4jJ lk* I J ^j^o.3 (_1_5‘^’ l^-^^-‘ ,J 3* O** 1 * ^^ Ca ^ !S ^3 (_^lj 1 ^jA 

3 (_£^-—^ yuj.^" I 3 — \ 

^j.*j.i Ua> j.o.j I 3 (_£jl :> j\ 433V3 (J.^1^3 4> jify* 

4_j c«^l OcXi cjUeo I 33^.9 ^ i J c^Uakk^ 333 I 33^5 

4.5” 1 j i^lA—aJ I ^.Z) lj lj 4$Cj I <jjl:>43 .3^4*J Ika (J^^A)' 

^>...£>3 fbc3 I 3jlji ko- (^IasoiA^iAj jl ^$o 4*JlLa 43 \ jaock^a 

^jcx^>zJL.i I j.) (_£ J k«*) <_£ l^.SC^.*.$o 45" ^jki 33 3. „ ; r^ v 

4> Ia>4.> j.A> 13*3’^es £t,3 j.-c ^.Ia-> (_^l>-^.£>31 • Alii) 4liil3^>3^ 0L0- 

I .33I1J0 lib 43 3.0.3 k—jf j.> 4 k *4*0 3 ^03 I C3 *j 3 

4!^3 3 4lo 4lo.>- 3I) 03^ li 3^ 313^3 4i 30.3 jJjLi »3 *TC**«A tjkal 

^>3^-9 0 I ^3 (031.^ £t-k^ OwXlib3 lj. 

133*^0 c£ 3&UO (_$l^.ibl3 4> 4 i^y^i jl ^ -? l*4j 30.3 

Spj. 3 j.* (^IjJlAaj 13 cuj 3* ‘ J 1 ^y 

4—j 3_5" ^31 .^--.*3 fls^i l 4L>- ^a 4> 4io- 13 <33i3 3 3l-“>3 <^>3^ 4> 

33 j.-3 ^1 ^_J ^^3* 45^tXxib3^jo tj^xsl la 43 3J.J (^1^51^3^ 

^A_a I 33^-9 31 45"C3,*^3133 ^.£>13>- 33^31 31 . i_jl^clj I 0*-^'° I 

^j.3 ^JaLw»3 .*^*5" 3 ^cI**. 5»- 4jt.) Lisa (_£ 1 ^_3 I3 (_^ 4aL*a 








l$j I Cj L»- 


\\f 


. vX»Ia^A ^aIsaA 0^_3J {_) yS~/jj.A> (_£ 1 KaI ^5"OmO 

iAAO fbci I Jo 1 £^ aI^jLj J2> jl lib p> 45 "^A^£o IaJ I i!Jk*o a5"CU-^1 
lifc<C^Lj jl I Ia| .2j) Jkfb|p>- JLS J j(U 6 4i-A~> do £****> 

tXA>1p> ^5l> loLi^-l j^> (£ J^-i^ Jb$ «i f j^a ^,j a ^U-*> 

.Jo Ia 

31 JL.> v *.5"c~M ^jA ^fclCaolol J€ J31 J^-i -V 

£jj—i . J>a15"^a jl i -?0 l bj I lib 0»bi ^jZ3 

_J,J 111 .^S 'obi jA ySi '^xji'jAjS Ij Jo<?l ^*1 & JJO^a ojb-l bio 
Aj l^uO bj | 4.0.1 ^-*0 (* W> I £^llo (_^l .^Jto bj | pj 1 /^a 1^.-0 4j I 
l^r^A >^aS j\ j.^-5* 1 3 *(j, A I (Xj It <^l^ a 5"bw I Is* 

M-1a . jfO.3 £rj J..A 4j ^l7ju>- L IT<LlJ ^lr bj I <Job>3 

Ja-.2»CA 6 ♦ * b 15"j> \ ♦ ♦ • I y J.l5"i_obw I OJ3 j*o *£>cj b> 

.^03 I ^3^ 

^tj^A ^cix«>Owi I^_r ^-.aI p» tu-ai!5 4lwiL> jl o^Ui«i!l> 

c£b.a> jbAj j ^jj> c^l^5l3»^Ali .^;5"c5_p- 

C*5"j-5*“0 I ^Lojj^L J \l**ui (Jw-wal j*\j I 1*3 JJ3 I ^Aa*^ 

lib b U^JT jr •J>oj c_jbcli I ^jJobjl c y-‘“»bA tJ.3tA 3 ^J.5" 

JJ 3" 0 i^$ l bt a J^_Js4.> Ij li «.> (^ 13 J ^a ^Juki Lo J I j_jk> l *«>3 

C)J3 —iaC-l CUo.^9 4 4 aaAaJ oljjl j-£ tfAi&t) 

<~***S' .Jjl^ bo I 0 ^ 33 ! IaI JJ&!b^-i^bj I 



WA 


oL^ 


£ol 4 a*> 4) ©jL-, :f]^Se? O.XX3 

,jk* 5 ^"<^ 5 """ ^_>- Lr ^.Aai j>(£5} l j I * fL? 

Ia-> 3(^i ,^ •*^ A i ^ 3X CL ^'^^43 ^Aa.*<© 1^,aw 3 l.©3 I (_}.3 b*3 I ^AtftOCXA *CT 

fbej I 1 J J5 <X> ©^IIaj^S ,Jao I ^94) J^iAj 

ob}/U©l 4jCj I b jj^ {j, A _ i 1® 4> ^yoAAJ •XAio 

\ O-j I 0 1 ^jSCo 0^^ .cXaLw j 9 ^a ol^^l-oj 1 4.3 IJ jJ./ols*' 

©ill-.^9J3 J>JsIa 3 43 45^^J_^i?43 {Jo jb> £l^3»cl>© Ij (^jb^3 43 ^©.3 4i^*Jj 
j\ ©<Xa^A I 3 JuIIll ^*3 I3 lXaaS^ 1«A>- 4l©l3 Ij lib 43 ^©.3 I3 lX3 ^m» 

.jb b^ 5^}l> «©lCt> l#3 U4, 33^ 

3 l£j J> l j— i^b pJ 13^* ^jy. 4i^U _& 

bc*> I JJ> I j j_)b <3—^ ^ ^ 0^*5 ^a :r v t £t^j.*43 jLw) <JjL )3 
(£>A943 Ijl^jLjl ^l^y* 4s*Joj:> .^~>L>^3 JLj^43 3 ^S' V^i» 
_ (jllAuuClJ^ J^-a^ l) (^) 11 au3 It jl^3 ^a* 3 _£t J33 4b ^a£ 0 4©bl 

£^*© 3 ! 3 ■* ^,mAaaj£*am3 J © ji} ^^a^©IS* C2j b^i© I 3 l -X'*j l 3*X^3 I J 

©jo ^3^ A J Halil 4* 4$bu.ib <jb©l yi .iAa^J.3 Ia 4j (^ I ^L<a9 

. ^4*J ILa c-Jj.>- 4.3 P-Jj3>- 1 J ©<A) 1X3 13 ^a3 1©.J ©iXaaS”" 

43 jl (_£14) ^©.i b^f*jli 0^*1 J^-i^ 4ilu.A __^ 

^ti^A4j obs»- jjOA^ciLr (^1 j.3 4^3 I ^l>-4, ^**1 .Caa^I (jfiAj 

is»^A>!A3 ill—^- j\ ^143 ^©.3 ,^^>b j—i (^1 J> (^jl^i jA> 

4S^^a*a ^^3 . r r J^ 3 0± A ^ ^ 01 U'Xi bj, 5 ^3I3 3 ^AiltX^C‘3 



1$; L~> I j * oL^- 


*3j* j-&> jj^itobjT j\ys\ i£\ ji 3 

£*lj A £*!»*> jl Jo 1 *S* J^3»ojb £t><3 ^"lP->3 I 

oi^r ju 4 .>3 

(^)L*j I j.a*j ^9 4j 1^7^^ (*W> |^«» Jjjj _v 

(»Urjl jy ^Lz>}a ^ijA^ 

L~\> cXj J j_Jw> l*»>3 f ^aJ jl 4 <ujix5^ ^3^ 

_ _^l> (_£l^> 1 3 ^*$" 1J cXj l> i^JL) li <_j 1 *«j t—L dJA/o4> l«*a9 J 

C««*1 1^.a> I 4.«.a>Ij .Jojf ^j.>-Ij J^-o 4.a^L>> (J)A> b 

p 

L)bo 1 I j~lJ • J.-^»l) jLi (*l>c> I J.~j J^aI-b ^j^aS>-J2) 0L«> 1 

J^-APeO J Jo l; *f b ytls Jo I jo^-o < uX^> \.» o2> J 1 J& A/.«..£o b /I 
jb^>4o j.*j4Jl>.~»3 dL 3 1 jl^i j.) Ijo^e .&S' cjl^clj ILa:>e.£ Jo j| jS 
^ Uj I l » Lft> Ji Jki 1 . AlS^ C^jb^i Aj y >j £t> ^.o £.L~, ^1 

4o Jb 3 > j.a JoLua 4.J.5"* J.P- (^1 45b 3 b 1 b • AiO t—<*} J» 

. J<M> 4.L£>b <J..J &CJJ3jmo £t>^A 3J Obo 1 ^3"^"3 
^i^" 0 c£b*3J3^ ^ C—>1 0^ 3^5^ '^‘ => "C) 3^ 4aJ ILa 

Jo 33 Joi© 33 bo 1 ^ 3 1 J3^ 

*i cS^>3 f l-2*c") | jl->3 C«^-_^-»4.j 3 ^ibo-«i 

^Is^Ljojb I $ Jo jS" j\ j$ 4^J Ua<0 J Jo l> 4.5^^J < lAA.j jj I C--*>J 

jSoloTlju)! £ I . \ ^?"3 033^ U^ A ^ J* 1 V J ^ 

4aaA<uI I A) ^l?C) I Lk6.^.**> 



\\Y 


iXJIjOo \^ fm Jb ^ C-.S.5 Ja->:* £ti^A 

c>jj«9jz otacJt5^Ja^A lj ^1 j|jal>-^ 

.^^1^/33 4j 4> atafUul ^lalcjlyl, Ijl^iUj | 0^“^ ->ji 

oiC^ujT 33 4$"4} cS{J l.o.ft4> L^KT I ^j'^o I j oL> aJi£*ua 

<C«<u»l <J^L*a 4i^_5^jjJ J^>-olj l^l> VU^»b ^ 3^{ ^-*>3 

O^f* 1 li^-5^c£^»33 *> .^«0 jl^9 ^JbeT ^3>* 3r» £2,./® 33 

A.^3 5 ?^ & (*ls>c5 I jl • ^*5c£3l.3 ^ 4i Ajaii jJ^-j|j 

3oJiLaC 1* 4j ^o.: 4> C*~>1 f jV tS' (S j**Jo 

Usui1o33^<> *>w ^-3 (^~ftO j\j9 J3JjAi"JZ\.~j 

3 ^*40I JjKa^3>c> (J^Lu^ £_d1_^A33> t«Ju5^ 
I3 ^—> 1 ^❖C’Aj |Jalo ^Ii^jl» 1J 3 >J.*Ia ^****03 

l^7^« jl_J ol^l^lojl J3 lft>(_£l^i V^oJtA 45* 
— £ld^> jl (^jL*u) . J&jZ-yS jJ^LJU 4i ^l5*"^ifel jS ^j.a 
^xa.:>4I.-0 C«~»I^^aa <A> 33^-® 3^4> 4j 15" 1 I 45^^A l^^*> IaJ 1 

^ jbjsSi IoJaLj 4£j Jo 14) J ^A& 45 <(_£^.^0 JLa<u) (_£Ij £>1^a*3 

. S> jZt o$j> j€ 4j 

Jo Li OJa Ij £CJ jA i)l>- 4i 0^33 I O^a^ 

03^5"^4>l^9 ^j^-a! (j^>- dC>^3> SjJo I 33 jZ I .cJi»bj33 31 
0-^331 ^ «aa>-.^^> iAft>l j.>- £*>■ja(^ l^.^L*^.r fUrVl^i>»l 

<J^:>33 IaI <C*«>1 <SJyZ J.A fJl^-jl 4,i 



lg* I ol*3>- 


\\A 

Ol^c- 31 & c.-l ^ (^U3ljjl^ cS\j CM* 1 *jf 31jAj 

t\>l) ^a| ^j-a*s>- \j*° tJl^ 8 Jj 1 

• j**-**' l> J^rJjyj (^l^SkJj^A jliali IJ3 
Jo 1> 3^ l^cS" JJ> 1 j.a ol^>" A^.oI ^liu^A 

.3.3 I jU.£ 4 j j-o JJ> oL=>- ( ja^>o!tS ^Ci^SCp- a1a«*a t3^jl c y j> 

c5 3^3 ^il^r^A ^oU ^j.Adjli 45 ^aSoU}UsI jl 

Y: ;|3^a .Cu^^a t: fjfJ^—2*- cA—■>* iSjZ* w>- c^l^J lj 

tia^lJ3 >■ 4.5^ (_£j^i?4.i Cwl (J^®J jljl**«3 

j_JLo>a^1 ^j 3 1 f_3 1*3 >Omu*3 jim) kX*^ _A> -?3 ^jAo ^C*V 1> 

0^**“OJ cJl_£>-J3 ols jl jl£*3 (J^lj — 0 3_9J^-© jL*u» 

j^.!a1a<X*J Uia <s\j\ ^aLI/a 4Sc***»l(J I 1 -35 ^ 3 1^3*- 

M ljol*5>"lj C**A ^ 1*3 V^l? 1^3 I M lo lkX5>- fl^3 CMa<x5^ 

3m5”^a ^L^-° -A-' ^ -A ^5^c£Ia*-A*j I 0 l oVl>- Crf .jli 1*3 

J3 to ^-^Ci I-^a <X_5^ IJ ^aLLa J.:>^:>-^a J I 3 a5^^C^**3A ^a. 9 lj 

<kXAJ5 (^LwuS (^A^„.ii J* ■} -^3 ® J 1**J ^3 Ia^S^ ^*mA 3 ^*k)jl.3 C3(*j I 1^.3 | 

t jC5"oUl c~A ^*.i**> l^j I j3 i-31 c**«*3 &S* IJ ^LIaJ ^^>“3 ^“^3 I I 3 
^LI*a . ^'£ ^?d*i*3»- ^UIaJ ijU >"m 1 j ol*s>- ^ c*-jI 01 ^j*^.3 1*1 .La 
1 j._aU »3 3.3 J1 3 !>■ l*A.*ii C**aA 1 <^IOkXO 4^3 U>- (O^.3 

iJuLkuO ^i»l*A Ji aT <e£3l ^A ji A,5^L\*l*aA OJ\7 ^L>La J2) 

«lX^I Ojliil ^l-*£ ^3l^,ro3,**r ©_^> ^_^-A Jj.*3 .3,**5"^A CJV 3 



» > I jls** jwl) YUl :>1 nxS 'I Jojo llo 

£-kls> O 1 $*{$*•* ^Ij! ^.-5^c«*>»l ^^jJo 41***}!^ 

c-o ^£> O^" 1 jO I b ^Ciwuj 1 ^ J& U iC^ijS' oLs- ^ y>-$ji 

l> 4.5^ {£ I o J5 2>3 J* (J^' 6 ^ 0 ^°-> Oolj 

^—® lj OiXjtHSo jro 45^^i oj6' 4a13*aJ^ 3 Cwl 

oju 4aL1a (jL-.* 3j -*>Ji (^liiaAj aTc-I ^>1 {3* ^laj .^*l5^cjUcIi I 

J^jS' »—>l=>clS I ASc^liJaHi 4$J I L .^S' i_A>>j I I J ^3>3J 4iLl A 3 

4.©.& jl . iAII>lj l— i (_J^a9 (_j JS ^Ja9 4.*<S»l>» 


I^L*9^a 3 ^JuS^jruj j.SCo 4.iaAi4> ^UJaaj j! 1 ^ 1 j a5^£) I 

b ^-S*<*JtBy> (£ Cj^Xa 4T j*-^\ ko- j 4*uj Ia_« IJ 

4—5^ ^ <—>l=»c-o C^B _5 (3 I 3 ^..oloj oiXftlxLo 1 J ^l«a9 ol jk-*J 


Ojl»A> X oL> £tJ^o 

4j^oj 4TJ.fc1^5»- < — ^ C«*ob <Jo I ^a fjY e^>-Ylj 
i_a^,S*(_^IIj l^._> I Ol^j ^ < 0 ^ 31 (jr^'°J <J 4 ^j-o £ll>-j| ^>Ub 

( j—-fj oli jl^-9 4jj ILa J>J^a l<kJilu*A (Aj j|^» jiJ2> 4$^, 
Ol*-~o>ls»l tX_> b 4| ,J^| ^x» ^L*4> |j ^o ^UX>iA <Jj LmA ^ j^>- 

0 _^J I OljU >■ 4 ._L^u» 3 4> ^lft> 4* ty^> ^^:f J^-o \o- 

4_S"(_^l4i 4f C *-»1 (j.»J <Cx*jI 4k>.A jl 4^f _53 .OiilaLX^i 

^^1-o.xs Y >/ *^ . iA*SCi o2)^.1 I I J 4l?>- l*i>lj j\S: L>- (J.xsljv 

(J^1 j.j ^a-»La ^L^a 1 j <ju>j oU>j1 (5J^ 45 c-*j! 



(2>l.;ljil>- jl jt c*«*l ^J^Laa y» .wx1j L> 

yl^i 3 ^L $—>- O^Jrr* ^ o^~ M * (^"-^ k \lj£ ) tyr^ly* 
1 j\ ^ ji 3* <3*^ u5^°“^ ^ ^ J>£> i>*3 3 3 y^-~ A J 

Jjli^jcojA* ^J) l^r<^lft> Ai ^-©.i ^ J3 I C-~»l .^i «jlj 4.J3 

(JoL^ .by—f f bci 1 0^3^ y —® JpL*I>-IIj tA^J^I (J^I^-oJJ ^£*~>b 

(^i y—f iAj l> jl iSjic ol^<&o Lj 1 J> A) f yy j*a&zA 


(2)1 jl J.i l>- aL-w^Aj A^i I £)3*^> <ljL>Ajj*o.i Ol y> li Si $jj€ l.i J^la*A 
C*i I y* ^jb>-4j l^.i | j| i y K i,y Ji C)^ jU l>" A^.i I li Si y ob I ^yubj 


.bjZt-l y*j ( ssf 

yS.'i I 0^=-* c^l^-wo £^Ij a 3$ oL>- 1 _£_^>ci*«>• iii£*> 


NX • • • jl C»aJ 1/ aT(N^A aJ^j) f y±y* 

oL> aLLua <_L>-Aj dL5^ SSj j&t ,jv*J*-i3 $y^-> £ty° (S y *•* 


^1 jl J^Isaa a 5^cdoljj^j^kol Jo Li LI .C.-I ®Jj5^ 

(jLjL jL>- jft> -by aJJLuA I i 3 ^“A) ^JLuaA dl *S Aa*A*j 

<C***»I ©JuLi ^—^.aSS J yb *t yty _*jl <_LoL>- oL^/U?l ^LLcj J^Lu> 

o _) 1-3 Jb ^jt^ol A_S^ A^>cj I l) ^Jj Is 1^7 3 IflJ ^7 LiAAA (_^L y**J& 

.SSub^yj (jLi»i 0^> oJuj Alt«i L ^H^r° Ja-j>tA ^}.a\ y 


b$>~3 StA (2)IlXaA ^ly A Ja 5"iL (2)L.i ^ yi^y 

^k-»A> jL***> VLls^l A^Cwl ^**a (2)1 J> ^jjl ^ »Jjl^i 



oLs*- t£J 


C****l ojJj i y~JU 'f aA^^4.j *S^xj^jA jliLd 

f J«l J* ^ (S jl3^ 35 .c«*»l ( jl) fjlj-A \N li \ # ) 1 ^>- A.IaAi J2> 

^Lfl 4.—5" 2 >oiAO (_£2 >Lj 3 (^)l,£»A.£J | i^lft4j lfb3 C***»! o2> ^So^jls*.© 
L_^J I AXsLj ^j^L*^ fcAIs (£33 j\ 3 .iX-O^a JLaj^S* NX* 4j l^i | 

X X \ * {_5**i) v!U-»l ^.©JcX$ jL*«i £-tJ. J-® J* ^ a -“' 45"- > ^(,5' e 

<wJ I 4.) ^ 4li|^ l^lo ^yUu.0J I 4j t^loj O 1 3^3 (cH«» & X N * l> 

^U«*7 I i ja.4.)~X3 IaJJ i 4,5"obj £-i l># 
4_^J ll:>3 • d—* I 4l<il^J>^_5»- 3 O | Q I JX p&3 O J-S 1 ^1® ^tj A 

^*4 VUl>-l Jla> 'f j*ij A 

b J I t5 *^’ U^*“>=j 31 4^ j> J^Sb CX<m> l® (£**' 4-®^ixiA.^^ 

4?eJu J2> 4. 5c**>»l.^r(AA 4^3 I oi j r J»i>- 5^35 

‘C~wl .0-*»l o<A£^s>ca c j^°J 13*^ O- IjU I JL> 

(S^—*3 1 35 Ij ^jL..o.a<£> jft <^3^ 4>-J3 35 ifjjjin 


c ~*I >-uJl .^VA oU»dl, -1 



j—<_£l* ojL-» Aj Sjb j.5 aj ^oIxIa 
(_£:>l^* Axilla* Aj OJOoAj 1^ (jl^J £Tjl:>jl ^U* Ai^i 

l^J L»Ji Jaid . Jo Uld j\j& l* jLl^l ^/sj £ jls^jl A^ 

Ji oL>- ^>3^3 aIJLu* ^l&lr (AiloJuu Axilla* lol*a*>-l ^1 3 * ^>J ^*>-1 
O^e-* jLuO olxllia* A> 3 $ {ji I £tilU .«Ai jLj ^j^33 lj <j£*jjl £jl>- 

. CU-.I O 3 J (_£J>ljJ oli^“lx* Lt,x *3 Jj.^.X.> 1 

■iCu-iI (Berzelius) (j*jpJj jJ NAYYJI-'Aj 

<£3 Oj._^Aj^5*T O^-J OS Jaj^L* A*u) I Ji a 5" Ij ^A^?cC 

il 3 * ^j_jJ «Ax—Ajf^llsl j^-S Aj 3 iCUdL ! il^.* i£-CL-> ^>1 
jl vl$C] A *«j iS '£**)| ^l:>ca fl j>-\ J 2 > cA- 2 *- ^ 3 ~ 3 " 3 Aj liLS 

Ol^^l 1*1 O 30 «Aalx* j.Iai **> U* 3 ^Jji ^ 3 ^“ *CU «»1 ©iA* I l?eJ 1 

ob^^ca 3 A_*j lLa \j 1^.^x***j l^Jj (jlcXx^^i 1.5 jl <_£jL***> (J 3 ^lj (S3 



Lid j\ oLp- 




A* I CXJ»>L ajlj cX>^^5^Aj Jrsci Ijl^a I 

jc^-A^a I i$\ a^lau L 0^^ ^ c£3 ^—a 5"c-a ^ 

1 J vZjL>" AljujuAj) ■i^a<Afel^>’ ^J*S^-} I^LcaA jLwui ^dl-i2«*5^ I L.Lw« 
.Ca>-L> iAfcl_^>- {j* i 3J ilo jIiAaaA) 
<Aaa^>*LI^JwaO l^»A*jliaaAa(_)I«A a*..£o Ljl(^jLu»j ^ A* • A 

Aj LI .Jo IaI 9U L^a I JJ ©<A£t (^IjliAab' a 5" Jj Li I l^-Laao 

Jo Jr^* L^j-*-^ ^al (_5*3 

^j£o Lj I ji^^o .(AaI^Ia C-toLi L>la ^a L)l jlAi l>»Aj a5^” 

^JAS^ 1?EJ I jl . JjJhllJ ^—9 l j JAMU.) l^.^AAU> 1 ^hW> J^AAiAj / C Ia 

t**j J o i^rwt l_^B J I AC> Lul I Au I j§ a5^ Aa^^ L jJ Aq I ij? 

jiA AfrLwj 1^^^^ 4 $^AiaS^^*A^*a) (^jIiAa^a^ li.^1 (Cj L < m > 1 i 
Aj La9jt 1 ^.^aau> l^A> ©l^j.o>A ^uAj _}lv\a L* jj^AAw^ci (£*a»; 1 oil Jo (£33 

l^.^A***> Ji jL\a l>- ^19^ (^1 jJ j^Iaa^cajI (_£jL*ul . CaajI 0A0 I (j'-O 
iSy^ O^-Sibc* ^j-aJjl c£jlaj °3j3 •<J^> , lj^a l^i I < j~>3 ^a Aa 

fM^I O^ai ->l <3 —La I .JuIsLaJ jJila j|jo l>- i^> J 4.5^ 

jl L lj 0^ ^— 1 3 ^ ^£3-3^ a5^ *i ^5"”" 

^ju^- .C«**»l ©ilj ^jaA^^a' £ l) <Jol©i jZ'03 1 w r***'ti31 c£If £-*->^a 

a_ 5"i^.£ ^^9 aC> I la :iA aS*-^" O^^-® J^a jJs>3iAa ^ ^9 l^*l5” I 
©i^J I ^*A.aO 0 LI<J^ !>■ a!aaj 3A> (jv-oj £33^> jl<A*a ^£X!a***> l^2> 

Imaq ^aa»»I_)Aj liCw) C333^ £ l^.> ^aS*^ la A^^a I la Cwl ©iAaj 



Igj L-rf I oL»- 


\Tf 


iXj 5 I Clrf-uOAj L*J | J5 Aj ^ I jl«X> l>- ^aXLo 0$^" 

o2 >^1 I fJ^jS tuXi loi^*~©J (3^-**^ tS^J. 0^** jl 

Ojb JUl:>! oi^lj 

C**04.> t^lj.J (jliibcA jl ^-©.—S* (\^* ‘XAO JjI^I J$) I jrU>l 
jlj^J I *lXu>1ij> jSjiJS jlj jltX> (J3J3 I 

^yLs^ cA*l LLa U1 liXo t£ Jtf l> j! iSj I 0^ I j** 

dli ^_5*C~0 fbei 1 j\ <Sj\& ^aIC^jLoTj.} *r 

jl ^-.*«> .C***>! •iA_-.ALc>cj 1 l* ^jSjJvX-jAj 

\ &• c£loj:> aTixo^ 5"f^pl (jsjfZ (jliiibtA 

jj 1<XlS b | il>- Ljj li J jliX> l>- OiAii 05 J*** $\ 

^jJ j! ciL . S )to o^*>’ <j^o <S\c^S^ ^ 
l^._^A*u) l^.Ii J2> if ^ 1^ LXi jliXj C-A*kd lf£jlol 

j! Jaid a 5^cu-*l L^Jr^ <^jJ . Ajlj jj jta ^y>~3 1^-5^$ l^j Ij 

• CU*»*I ^^o-o (. £Jojjki 

A) 1 £ jl»Aj Ip* 4j ^.—^->" *f t-X> \ ^jllo ^*1 C***»1 ^Nw*.o 

zj\of ^A^yjj\ j^A&(*l^lft> Ij dClu.QL«»A5^ tljlo oUj* 

4} (l^$Cl*wJ l^.^j jl 4 .a** 0 CtL J.S &f C—l ^jjJ 

d)l _ oI>-L> ( Carbonaceous Chondritis) jT JJJS" fli 

£) I ^Ia~> lX*j J^j A ib J jL.***i -<_£bo4.> £e> &f C->a*<I (£ 1 

£)9J5 ‘X^caIJ ^o>Aa— f I j.i, Ij Ojl J>"5 ^3«’ t j A 



3^ C)\ 033A _J i _<* b jltXil>"3 ©A>U a ^*4 ^SLm) 

AaXo l) oA_A | V.|,.X,a*u) 1^.aO i l*> «Aj U^A (_)^aO.A 

. tXlXolj 4.1Xjb ^y-+*~lJ jl<A> O 3 IXO 3!> 3 bei I 3A oL>- 4.5*^ 

^aO 3 £>" ^ 3 ] 3 ^«a9 S-^b >-31 &S^a 1 ^a& \^K.*.*jj.) l^.Xo 4.0.A -A * ^ 31 

^Ji Lo | 4} 4.5*""tSwl ^SCo.^ < aIS^q X> J&1 l^> I 033X>4j I J.& < Aj 3 X ^0 
Li*vO 4l$«*o Ca~>1 O.A ^*\j l_^J ^>J j.j llj . <X) 5 j f,^T 
^ 1 jl<Aj [>■ 4.5"C~J ^1 a15*~ {j£>3J I 3 l^Cx-u.) 3 X> s^jA (jl j! J.i ls>- 
03 Ur ^Uaj oblA> I—p-Ij o^ L^SCUo 4.5^ 13 

l> ^a>U> J. t Aj ,y IfiJU c^bU bl^T j> 4$”" AaXo 1} 4 . 1 x 0 b 

4.) yili ©X*^) I 3 ^a« 3 j4«*^ 1 ^ jl 3 4^j 1 3^ j 3*** S . ^ ^-^A*uJ l^.Xi 

Afcb>-oA> 33i 3 U*«> oU 3 I j^^aaui l^Xi 0^33 I C«m* 04> -^*.33 l 

b 1*0 b> ^.aUo ^ 3 ^"* ^aj^^aA b I ^1^3*® Uj J>31 ^3o ^£mO) I *r.u o* 
©U ^L*o4> 4 _JT ( ^©.au>- & .Ca*o! lo*o I £j\l.*jjJ c^*^J>- J2> 45^Caa*iI 

AXol> oUi 3X> I-^aS" l_i CX*a*0 31 O 1 ^33^3 *^ a 5*"•533^’^jJ 

(_^l4i ^o.> 4 j Lo-aXo 4j iXXaajI^SC o-o 033 ^ Af&b>- fb-^ (.^l^rA.® 

CaaO,}Ij tOU>4> 31 ^ 3 L.Au! (_^3^5 >CaoU ©L ^Lao 31 

. a£j l> l^a.9 ^J I ^ 13 A t ^5*" 

3 U>l^;ib (JC »\3 jT ^1 ys ^aXj b ^.laj 3 1 4$*" b^AAA.) l^Xo 

oUaA>:7j.a^a> .tAi 3 «» l5 * oiAa-oIj jS“ < 3 t^Xs ) JJ+S” (A) 3^0 

_cjl^.Xo oAoC- UX*om*9 .A) I 4a9L_j 1^,S3aaj 4a*jJ> 4a A^Ac>- 
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\ X V 


La» jl oU- 


‘c£j.$l Aj tXi lotVi Aj <Ai1©3 jZ.S?jA*t &Z ^ 

• (_£jbA_ Z.) I_ QyS\ Jj lokXiil IvXo iZ I J*uw) J 

J .iXjjl<A_j JU&buj ^j^jOAj ^b^J^S*" - LS^*i.J , ^Z 

3 j5*"Ju« £t*j C^a*u5 Aj .Jo |oJu*^*13 f J* 3 O^l ob*» l^j I 

^CUmj l^A*la9 V* ♦ t_o^9 jl .Jo jb * > I (do JJCU^-o U) <£^iJ jljJU 

jbj^J J^aS"*"( i^Aiui I^miCUauO Jo IoiAmi(_£J3 I (_£33 J I a5^ 

l AI ( Jj loJ^_5^ Jp 3A-U) ^33 *—Z Ij (_£^ja^u.O .iljot) aS^ £aamaJ (—b .JJmjI 

^i^Lo ( _j«i b»^j9 I^J J3J ^b.>* 3 <^*lu**i ^ Aj Isbbo 

Ja 5>- oJkA I C*,«OAj *—Z L^jb^J jZ {jljrZ 3 j* 

• A) yZ jbuo l^o I ^*£^0 A^o 1 Jb-3 .53b cA?3 ^a^Z 

JJj LI .Jo lo J-Z{Z J > e *-»l l^.Cl*«j ^3*10^11 ^(3* 

(Jl_jlolj Alili ^Ls#- IcLL .5I3A ^1 A$b.Jjo $$>3 

^Ls-- l^j I bL aS ^3 jZ Ol^^ 1 

(_^lA j 3«,j^lfri33® b (^I^A^iMJ b l.— 

£-1 J^oijZ Co ,3^Z^y jIaS" lb (OrgueilJcSy^f d^bol^jl 
J^ljf 3 ^>>jZ Aj^7 iC~-l OjS" Jp 3JUJ A^Jl^bi \AYY JLoj? 
^jl3* A~Jj 3L«*j ^3^5*^ I jl^jl ( _g« a *J a 5^jj^b 

jj-oj :9 3-0 L^l* AjVjJ 3 #A»J ob35*>3^ JD aS^C*~» l I 

dCwi l^i 3 iJ 3 >- 3 A 1 ^ 13 * i^Z^ *ZSi iXalxxs^j lo I -- 53 ^( 3 -° 

ji jl3A ^1 jr jIjJU ^J3 »ju-il L>- ^I^lJUs^j Jb (£jZ J31 



Uil—T oU 


\XA 


^ I CI-<**'I I (_^lj Oi\mJ ^li d^AAU> 
©Alio oJH | l^> I Aj jjju 4.^3 I 4j A3 !©.ij.> i ^,:> ja oTji <1)* A ^ j&moS I 4j 
Li** (^» 1 ^ A-»J^6 ^>ia3 ^j*I^.»Ia» -Aa^I) 

03j ^-\ Ca&Lj a^c-^Ij^jJ c-a^a>-Ia1 . aj jta 

— p u . 

<1^.31 L>- Lj* ^.> ^_i.Ji <a 3 jl:> ^3*L> led.* a_j 

^1 ^_A & {j>\ J*Z b- JU-j.} I ^>j 

.aL | ^vO :>^5^4> ^jJaJ \j ^rlj> j& 
S 3 ? J 3 I dClu.» 4^ S>ljT Ic^l ^jO I jl O^aPcA ^~o.ft> 

tjljlA3l>- oAi J^auS ^t>U 4._S^ A3 14.19Ij ^1^..SC«>_9 j._5Caa ^xLu>-| 

^:5"Ij ilwl j}>a>-jo 1^.31 ,uurjLw .aIi*** 

oA_a~>c*j ^ J l-o,I:> Ia»> ^5"a^ f ^Lw> . Ajllj l^>jl9*3 

,jo^«a:?cj 1^3 I jl ^*a*> . Al3 I jIaJ l>oL*sj«j>jl ^5 *-y (jl jl.33 A3 jlj> 

O 3 .-.J J)L»> | ^IjlAil-^ 4 .j 1^.3 I y^fo aSAaIIjI.} 

j^IaleAj J^J i}|ju*&l.3jl ^*>5 

<£'j*s>- l^i I jl ^Ji*.j .Aj I cO J.5^*4^J Ik-a yefiL.*>$ J>L+a oljJ5 ^j .' o-*k 

^^1 ^ Juj L I,) ^X*9 .a1:9 Ij 

^Ijl ^*a*J A.S A3 jli oAJic ^*J>- 3 A*l9 U I J y j>Lm >3 ol JJ5 

^ .r . .-r . . . . 


^ I ^ Al IJ1 s\ <^Uj ^L jIaJ UjL ^U^lc 

a*C^^I OUa&Ia ojlj ^ • tlS^ Ifblj (_^lib4.3 li A*J U> ^julaj 

: 4«» jIaJ U}L 



\.ioA jl oL>- 


\X<\ 

! AaA4A*& t j. i (^J l J l Ai 1>"_P l ( ^ Ij . X 

idi 1J I jrj&lj J 1 }\ ^a 31 aSJoIU .X 

.Si\ J^AJ is^^k .r 

1^.aJ D jL*«*» (£{f!£j£s3 13 AaI:>I 

CIa—OAj Aa^a.} 3^ (^IoAj 3j\ <SL )I iA*> 1 ^.a aTAaaauA 

.Ai J$\ $$>*3 A> cAa-.ft:>w ^jI C**feLa ojli y $ Also 

tv^-»bjb ^ob j[—«l?-\jz 4$"^ yCl—> 4+* ^J.1 

<-tb 03'>^ k —J 3 Aj 1 fiO J-i J^aAJ JA <_}bj 1&A«? <Jf'‘ >m 3 «^Jb» I A-0.& I jJ J 

ljfc©_)^A A» ^ aI^Ia* 1^,1^ JAaS^ ^1£»aJ .AiloA£ ©i^J I 

AjJ A) 1 Al9 j-^ 3 lj_9 <jVa 3 ^La-oll ,Jtf>^*Aj:> I^jAa 4 r^i oAIi ©.> 33 I 
Ai loAt l»^dl> £)l>-(_£33 ^i V 3^ o"^’ b^"** {J* 3 Ai l ©a *i b?l <jv«3 

f)bo \jt>oJ^.A (_£b A«aA9 3 x 3 Ai 1oA£ b-Aj l>- ^jtf'lpcZil C*~OAj j*i 
. CIaajI Allj I A) $ 3 —>~3 ^i 1 j^AiLi o2>j —I l(_£l ^*b iAi!©.iJj^>- 
ol 3$ ^y^\^ji\(S3J • Ai IJ^ebcLft jLa-j (^ljb^jJ j5^(_£^3j JA*5^ 
AllS^^A ^_aj ^i b I Ai A*i l> l^i J<*3 b aI*j1a> 

IjO I 3 AaaS^'^J li b C^-aau) <0h ^5 3 j\i A ^ j3 I C*^* Oi^ 

l> Aaa5”^^a ^Jaii bO 1 aS^aICa* SS 1>*Aj b* oAi (jjJ+Mt Jaj I ^3j 
(_£.} ^ a5" Juki < Aa> b) Ai^aci b Ol obiaS a5^ 

Asjci T*Cal jdOLuJ . ^ ^Mi Iaaj oTj^ (Sj £li ^^-3 J | ^l_^A JaU 

3 J^*a>cA l;| 0^^-i 33 ( _ 5 *"’l J 1Aa3 1^ 03J-5 



Igi L-T oUs>- 


\r- 


C-A^IaJ C*~>\ £-3^> J 3 ) I ^C } ^ ^i, J3l J 

(_^|^> oJui» (j$ ja . m > ^—.Camo l> ^CCUwl 13 jl_^£o 

03^0 |ju> ^ 1 a***o Jyl <_).:>• 0 I 3 (^..^Ai A^L^itXi jIaa>-| A^JUm 

^jo _L> LaO- I Ij Jo l> ja (_£ I^.Caa»o l^,i» ^~»3^J 4i ^^jU-J ls>- 

• ^ J*C CJJ$*0 

fr*j 4> l -istd jl *>1333 aC(_^j1 ^ jIjJU aC c—Ue^l «_Jl>- 

Ail333 Jui ^-.«^>cJ* A_S^ A> .Cwl J>lo 

3^—9 ^a*J ^tk*j _>j (^CmaO c^l— *>jLc- 3 ) <£^a**o Jy C-.4«>3J 

C$333 Jjr-Otj* t>y»jlaULii tfUojfc-* 31 A_Cc$j jf 3 

^Afb|j^>- ‘^.jC** aJ c$l^il33JAj ^^ .tX»o3^ A oJA.j 

Jo U jJM>:j 3 . Jo 14louiLj ^*3^ Oi^ i^$ic\ jiP^ 

f. ~-t- — 

. jj 1AUi 1J ^L.2>- IwaA yj> \^,*.la*.> J.^i^»3 ^ l ^-® ^ I {J-fc'T£ 

y-Aj djLw^ 3 3 -^ a^ JI 3 ® ^*,1 a_ 5^^.».> I tal 

Uas 3 ! ys> (Sj Co jl 3 * SjoUj^I <ju> 3 A» L?cC 313 ?j.»Uj^C U>l 

3 I Joo 3 ^*£’ JI 3 * ^ • JIa**j 1 ^a^S” 3 ^aau) ly l 3 l fc AA.o aCiAaa^3^^ 
j 3^* j*3 <^l^Cl-» 31 A_C( Tektites ) «l^C>» 

^3 .JolojJj Ia»- ij 1 3 I oU £tla~<Aj I^CaaujI^Si ^— >1 j\ aC 

^) | 3 I 3 A ly | t\^ 3 ^ jlj ^3 uXj^IaJ ( Jaauu) I 3 I 3 A (SS^S* I^aaaCj 

.Caaj! ^.UilixCi ^ 1 3J 

l^?ci Id* li" I3 (31 (Ja*..&o I jl _^3 4a^3-u>3 a S (*3!js 



\r\ 


b» jl Ob- 


jl Lb 4b*J t J^o b ojljJJS 4_S* C~«>l o2)ji 

lTc*3>e> jL>- ^jZa-a ^-O I .Ai jb^^* <4 sA11aa4j ^J^aS 

jljkbAi b l_*1 <Abj Aibl y>-^^A 4_ Zi L>* IJ bft> 4-5"" i 

A—©l4j ^ d*& (J$ "**3*^* <jr°l ^***° j-iJ 

jfb &Z Cam*) oJ <juS 4~»JJ (_£JA94l Z^~t^ j^— ic'*' jl j*9l^ 

Ab *5"1 )l .OauJ (jl 1 j> J* ^f-xbujJ lSIjL b 

j_j| jAw j-^3^ ° A-dlL-o AO j Ij b O^Ji^cj' (_b*9 jjJ 

j:> \\r\ Jb j:> ( D. F.Zigel ) JJ& J.sJf.^ 4.5^ b <j;l4JlJU 4 lSj 
l_ 5 *Ll Jl Zfi oSjjZ jZZLa ( Ogonek) v^b-^ - 4Jbi Ajj&j 


__ 4)_^?Vw 4» ^X.mul) ifZ 4j Js>^_> j-o 4 J La-* j.— jJ .^__)j_9 1 

4 ~-> 3 J j:> \^V Jb jx 4— Z CA-I ( Sikhote_Alinskiy ) ^sXw.Jf 
4*)LL* b jl c£ 3 Jyi jbl*^j b jl ^-*3 jZ 3 os jZ 1 ?/jL> 

j\A>- o^^aaIj 4 J Iaa jl ^I*.***9 4-o.^^j . Ai lo.bb jl^9 

oA-£» j_J }L*l£” L> ^j£obo I 4^*J jl jlbsLl 

OA* 4j b ^g*^ < w»bs J f 4i^9&w dCt*u| 1^.<S jl (_£l4*ia9 l 2 >j<Z ft—?ci I 
4.f ^lo ol^CjLib 4->-J^ \A* L$bb Lj ySS^Z jj! C^bblj 
I NAL ^ Jxba |C--»l oA 1£»$^ J^-0.** jbbi b- L^l^i 

4jV f L«j ouXli Ca92> 4> 4— Z ^i^b^ b> .A*lii>b 4 Z> 

I<As>- (x^> o 2 > jZ 1a*j (j'bi* L 45 ^^Apw ) b jl b- 

«.S>sjZ 



IgjlfeuiT ob>- 


\rx 


O I 0^> <_)>*. 0cXiU-.dl» (JJkA>L» 

jU .j’o j. —5"o^IaZm)! ocXmi ^_;>-l j ■>• ®jl <-~b 3I 

Jj39 ^33 l-j ^Ui ©Jo I3^ Obi U^* iJb^ (Sarcopeptonic) 

«.J^ 

Ij 3 jS* I j9 | ^*.li a1s>- jA fbcjlj«»9 

iSUUa dL> 33 b b——■>" bcA 3 J^C^O C^.^S' <JJ.AoeA 33 

«.Jo3b 3^9 A^“ 3 J Y'V l) ( Thermostat) 

lib3 (*3-> 33J ^-b .c-£di* *bL>- cW 33->» 

. ^Lm» 33 ju^a oj.o ^^3 A> *-S" ^ JL^sJL+a 

l^ 3L> *r JoJo3 3 J.0I3 jl j-i j\ $Jy> b <J^ :,C ‘® t^bjbi> 

'(.£~»>\ OV* °^ J J ^ ^ U^-* <S^>3 

b 5^ li 4^^ «A-£i f3b..© 33!? <_£Jk*> ob-*A?c> 3l 

.Cl^^j13 4 .^,j b< 4>»33 \A* (_C^a 3 3J vH<«tbi C—<Ij C3<Aa4.j l5^ 

af> * 

<sj^ 4.> 4.*i ILa 33 3-° £^***0 IcLia ©3 b 3J ©Ja)Iaa 

3I AT u£lo3b-> l) obb-rf ©3_>>- <A*j ^.©5^ 3I ^s j>- bol 3 4li-l3^i 

. C»M> I 43.AU> 1 3 ©«AaMI Ij ^£t> 


lWm jJfc Ofjjuo 

-^©.i i^aaS^^a iio»c) ^_^3 (^lfe©3b*J oL> © 3 b) 3J 4.5^^193 
4^i ll>- . ^JLoJua) b^) 1 33 ob j .a 33-^3 0^-1 A> 1 3 } 



liai oU 


N * ) \ • jl l^.J < Al I 

53<±t>-js 1^.1 I jl*>l &jjta $ 3>-3 AJio^>- (c—l jlj* 

J A£ ^ A *i. ) \ • JI ^ji-o ^ f L«o J J V Io«a^- I , £ 4*11 \a J iJZj £>■ 3 law | 
*s ^jAo . 1 ^3^3 A A*lij^>- (O ^ C—lj C 44 . 4 J js ^>a-o XV' Ij cih 

JJ ^5^Ai J ^ iXili A.li1^ Jj.>- Ju.£>J^>- l> aA> (^IdJajlj ^5>- ©jL-ui jib 
(<—>1 ^a***^-® cJM- 5 ** a> 1» ojL-i .a! l«.) I ^3>"3^> 

4^1 I J £-> b a 5" juili <_£03 4.1£i1a j^I^I J& j!«A1U4j 

(2)1 A_Aj Ail) 4.*.Id|j j.a M 4.i 1 Jo I ^~+.i ojl-xJ iS^J) | (_^1 j j . Jjl J 

0 I (_$ ^— * 2 > 01 .Alii) ^yx>z.iLA jJi A^i»j ^>- Ll* (j I 4.Loli 3 ^jv** 

^*1*^* 4j ^ ,. **1^ AmiU (_^ I 3^-fc> ^^Lfc-0.«KUl ^ l*a3 I Ij i w *.u>Ia*.Q dj li 

A^l> J 3 ^i ©jl~**» 4..S .Ajl**u> 4l 3 $ 

. A*j^,j 4,<o ^C4j ojl*-i I JJ Jo I^I> AI 3 lr Jo L©.> j!a>L OdA 

J^l tAiilj jZjA jl Jo Li AJtiJ^>- J3J4j ejLul j? jljoo 

oil. oU»- Ai 1*1 Ja^cA ^Jk/ol^C- jK*.jo JSI*> 3 J& |jd> 

4.«^la** ojl**j 4.1 j| ^jJoAj J 4.SCi Lo>- . Ai^ I J j.O-34j Al 1^*1 

Vl^I^I (^t> (_£ .C**j| fjV Ja>l ^jJ <W*i AS*-!^ (u^ 0 -?) b 

t CI*aii I(i) i*u^w^.S^ I Jaw^Lo ojll^ cilj Ia AaIIiJ AT ^5^1 I ji . I 
f C 1 —^*>.1 J (JCIft ojl*4»» 4*ii IJ 3Ua*i I Jo 1 j jj** J 

jl lrA*>*JJ 4 $^*C^miI 4ii*M-o .A*Iil» sJ® J^>- 

o!J 3^‘3 A jl <3^3* A*lu*fe oLsv^lj.> (*jViaj|4.5^^l<6ojL*j 



Igi I Ji Olx>- 


\rt 


A— r lifed^ll-yo _)1 l> ^(Ai 1 ©3».»0 J^J©A> 3ao 

lA I(A*m_^**> 1 *a Ja-Oc-o (^1 jl3 a 5""lfb©jL>o j| ©3C- (_J | 3“3 u !ojL>.*o t_ -y>~ Iao 

_ojLw **>3 «3i Ia1u*5^o^>- j li«A >8 V*9 13 4.S* ti\c-3 i airL_>- 

^^l^o I 3 c ^ ,a ***^ (_£3^J^1^4 (^Ijl3 OI3 aS""*^)^^wA (_£l& 

^<3ll5^jl j$ji ^1^9 oU»Lol 3lilj^-oj) 3* jl3 Al9^lLo ^J^)^1^7 
_ojLajAo^ 5^ ^jJjl a5^^^J^A5cJo Uj j l^j 3.<J (j> \ j+t 

{jA*^ J? • <3.013 3^>-3 U CktSL^ J3 OjJL© di lr jlj,fbo3 U 

di lr <<3«sj3 (* 3-0 di aT c«d i^)l (S^i^'^$ 3^ l-©o ^-o 33£ 

e^O-La ^IojLao (^1 l© {JjSLfi' L^l^6jl*-*>3-ioJ3 fj|jj.ft>o3 

^—5" 3<?J3 OaauO ^laj j! 313x7 | A>-. 3i Ia19j.£ia 4 (j3oo (^1jl3 

3£>i^>ob J jL*M>3ol3 Ujl Ji Al9^iLo (j3-®o aS^^Ia© jL~»©3C- «C**ol 
Aa9^*Lo(_C l^o3 -oj ^41 t^uuuA 1 -i£»9A> ^A-u< Aj Iaaj | J3 L© aS”"”O 5 *^"^ *3^1 
^-o^-©^41 .3 am>Ij o 3J_3 1 C3»o3A4 |j^>^l*ia9 OJ39 

Al9^iLo 03*73 a 2>- Ij^di Ij 35^3ft>3^A oIjIa ^f&3A> 1j A.£o 3) I 

?3J lo3© 1 (j^^jAj 1^.5 I j| ^^a*> lo | .^'S* j1^9^> Jalujl J,d> ^1 jl 
(d J—J Al b- 3«?J j\ (Dr. Carl Sagan) oif'L-jjtr jf > 
(£ Ja> oU^iScT 4u oUI^a! ,yj Sjl>44 

^3*7 \o "/' Oiru ^4 AaaO IpcA^aI? . 3> I 13^*) l ^^-(£3 Ij J 

(^Ij.) ^_J_Ua9 <C.^A-i ^-uJtv9 3 13*7 d^ j.*3 3-il_4 Alio 13 3 Al9^i^4 

C^l—jl d,^L, <3il> ©3ll*o^9 (_^ 1 ©jL-uj ^4 JpLrjl (_^jl^9 ji 



jl oL>- 


\r& 




olX^j 3l^_9^j J^l*>j 1 UJ3^**® 33 ^^-$ *"-^“*i( 3 '® 

# # # 

JLuJ \ ♦ • ♦ ♦ ♦ • IaJ jSLi (_C 1 0 (iAaai>Ij ^S^Li OLi is^-o jl 

3 L&aa 1 Ia> .i &zsj .£*~j (^l^icwr <^L 

.C~*\ ^>J\j> (J.) 1—9 0\jsSL^ 5 (^[fi> ©jL~» jl oL:> «Ja^o 

JsiLojI (£jl^9<J>A^r4.j aS^^IojLaj 
»^a ^ja^I Jy9 I A>a9^aLo (_£l-^j <Aaj (^1^.]sLj _)1 ^A**.j ^IiAxj < 

J><\+7 jl _j cib Jl-* \ • • • Lj^aj* &S* I ^9 ^a 1 ^ 1{&3 uX) Ij_ 

^1 31 O^t-i j—'S'z . ^ ^c* jl^-9 ]^J> 0^°-> -^ 3 ® 

Cwji lr Jud :>3J^- j:> >&iXi ^U ©jL-> SJJ'J* j>\J* 

4.13*.) (JX lft> 33 J_3^J ^ 1 iji b ^>9 f lCl#& ^a*j i^JLj <JLj 

w.. M ^ .& .5 41^3 4> IaSjLaj j\ 

JiaI^o <^) 1 jJui^y J4.C- {jlj 0 ” 1 <J—* 1^1 3^ -iX 2 A_> o<X^»J jlildh JLj 
l_^Lrjl C^A«*i^) c£J 3 —]5 t_Aft>uX« t jlib i^\^Zs>\ 0^3 L> 
l _A ojIaa»» jl L^>ji^ ji&J. a!) (j)L-fc <Juo1^9 0^ 1 1 *Ca "»1 0 ^ 33^1 

jl 3 ^| JjU JX 45^Jjli4.1i1:> jlliol ^ 13 ^® Cwl JU 3 I 3 * <X^> JaAd 
,CU->I J* CjJ^ms ^yl^^Ujl ^^olr 
tlAJoijli J^aS^IjI ^ JcXaU^j^,a ^ \^.Zi j I4.5^*Oau-J <-tli 
^ 1 ?L*iIa> aS^aI^L& IaI . CIaaMaJ CIa*03-^ 1 4.l£)35' 0 ^9 ‘^' A ^' 

^Ua9 ^)li 1 —a.^.a 31 Ij <^**^( 3 ® *.*S >-1 ^ U>A.iLu9l 3 

j^l^-jl Juo O^-^. C^^J.^ 3 -** 0 ^* *^3^(3® 3^>3J 




Lgj I ol*> 


\r? 

l^JLI .£<uJ ©Aa I <Jj Ai vIIxAam? ^ <t£AOjl> 

^^.aa _£_£■ ^_a«»IJ A} ^-J-C- L I tajjl 3 (Axl^uib ^aSO 


^LojLu* Ju«.^»3A oL 5 A { jCUSkL. i J3 aTH jj^> 
^SCaa^J* ^jS' ^ali’ 1J O I (jl 3*^63 C«*J o^IaIajI 3A jCo 

.0*L oAIj o^j^j jl^Aj oA:?caa oVl>l *Tc-i 


^j^ol J £I 3 AI aL»> 3 ) tXj IAli^£ aJ (^)Aaj a 5^£''‘J t 3 4 J ji 

csl^fIj l) jIjlj j&~j .l. 5^ jl-ULrjl ^-^aI 1 * 

f jV oa_a 3 aI> j jL*u) cAsLa 1^j3 c*~>I ^^Iojo_^ c- ij*5*^ 

Lj. U>Ju? LftejL-. i .£*-J ^yV^l© jLuj l^.) I ^Jb C ^^ 4 

aS '£**»I ^isLa JL) .a‘> jb aL>U ^3 31 <sj/> JL LjIj^a 

(^je»:L j2a jLSV v V-O J&O I ^(AlS^^A^LJLtlL JA J 3 J 

^aC>^.<u> 1} Lid (__£ l &SA.+.B.M} | A^ vH*Ak>l (^jtAi J^j 4 ^ ( • CZ*A»>l ^aA^LS^ 

OAa t^AAkilj AaIjL ( Aa) \2 J2 ^aa^.L 5^ f *-? * * *) 3 3 * <!*£• A 3 t A^' 3 ^ 

^aICa& ..Sj-^A JLjl^fb A 3 <A>-J^ Lojllu* jiCjAjjA> 6 j,aj 3 A^A*J 

3->^»33 3 L ** 4 oVKilL ^> 031 j^iA) jL ,jL>-ja ij ^^1 a 5^ 
—A* ^g-O J L^i I 3 1 3^ I^IaauaJ aIaauA I tlA-^l ^.jb! 3>- 

•jL Ia> 

0^—>" ‘t5 ^L-Lr J J>^L 3 <s $>£.*»>■ j$ aJ> ^,L 

A) 1 _>-A«tf >3 JA 33LA ( Osma) L*jjl J^» .A^> c 5 4 ^^ jr^i 




Ua* jl CjL>- 


\rv 

Ca91jJ 0 J^!al>o4j Ij Ua9 f 3 ltAA J 3 L 4 J ole Ju>" O^Mj _•“*J^ 

4.5^OJ 3 A ^>JjO J&i C-5»w jl ^i^oij 

ol^I^lj (Epsilon Eridani)^jfji) jf^^JL^fJ (Taucetij^^jlJ 

.<A.£»i ool 0 ( jAaS>z^} ^Ia^C- & ^ 4 .xJILa 1 —*31 jA 

ljl_fjC .C—JI jl*A«*> 1 3 wt-oisC’ iaS^"CO w^t 

jlluJ 13 !^9 4,1^>- jl Jol> aL^aJ ^jI JO 

(_C 1 O J Lu, 4 .) C^aa9|^A o1^aai* 0 l“* 4>^*A 03^) (Aj Jm)^A coI>caJ I 

.olo c?3-f **-j.b *(5-* b> 3» ** 4.^A^ 1 3 ( CO«A*» I Jf£> 

S Ca94jscJo L^s^jl ^yi* ^aaiaj^a jl (Dr.F.Drake) j§ 

l — i ^-^30 ! J (_£ I^aA^C tXi Ij ^IojIa*i» ^gi?L.) jl aX«.aj3 ^»aJ 3 1 ‘-^•aA 
(AaS* COtdl—) JO Ij^AA^b y>J 4.5^'^J > 33)3*^* o\i jIaaw> £*1 ^aI 

oAj ^i»0^j>JO IjcAiKaI 4..©.ft> 4^J 1 (^1 ji le| iCmm^Cw^JO 

(_£jl ^9 j > j\iS J^b >3 Iaa^Jsa .vIO>**»l fjV CaA^*A ^ 1 j ^^Ia^ 

1 L^.> j , -J* SS ^_> ctl>^.£> IaI i Ojlo ^3^3 C^lojbw y-j Jplo jl 

. tX*i» J^aJ ^iai 4i Jj-^a 1 Cl*.Ji9 3 A IaJiAaI I 




Ua5 ^AjUjT C-J j 

C*.*'jjs a!*A> \^^3^ W\ JL><jllu*j lOi 

^ l^oS f^lc- (^u» Iam>£»4mJ J ^i-o.5^ JI 

^L>3jl 3 .JoAaI (Ames, Iowa) |^> 

^U-^5"oL^ 0i l ^lai . A^__> La9JAfjJlC 

• C-*>*»I ^j}\*a3 ^**>Li CU**»j_J i_9<AA jP**y^.A 
O^La^o (*1?cj I AaIAIa Aj>-/ ouXxlS^ c 5"^-ui (^1 Ju4»£j 1^ IaI 

^)Li Ij ^J<_JllaA JA 3 v!U>»»l j_ jcXj O^aI y*i> j _^•»* , bl 

C^AUr >\z ijA+skSjj Ua9 Ja^>iA^ ^)|^7 ^a (_£J><A*Ia ^a! > iJuI-ili 

JalpJjl JuIuaA Ia^Aa.^>- ^jvaJ J5 4.5^ ^LjI l> J Jo jli jl^> I ^yl.J> 

J^aI^C & .ijl.5 0^°^ j\ ^*> .«a1j jl&lo C^s.LS 'jl ^>"3 £^.<S' 
A.—5" tn\Z> 4l>-lllj (JlaI^-C- j| li ) 5 ^94.* ^a^c^A _^x!a 

l—1 jl oilftl«<i l> ^1 4._if jJjjlj 3 ^>-^a (^> jliJ*_J 0^{ 



j! J—9 1 Oj* iS A) lj 2)j2*-yz ^ajIi£c*a«0 Jja)’ 

aj Ij jo It 3 a* liLoj* jo \s <J11a oli 

(jLj J^a^lAj fcXil# (j£-0 ^*&3 J 5 ^ ^ JsLol^i 

^1 J.5 aT^IjUU. (jy$ l>j5^(_£jlX9 j (^l_*jOl c5^j> 

. oli ^3^3 3 233 A 32 j*J^<Oo jtS**^-ojl^9 JajJAi $3 

l-j^ JujJ <^» l}_C«^> jl 3 oli I^«‘^‘ A.o.£0.5 

ijA^^zSS 0^ 3 ^ 5 * <2ltb5 (jooj AoL>- <J1 <Jua Aj A_5^(^^Co (^l^»c*jl> 

_^jLij) ol>1j->- 3 jl (^jL«o Ls> Oj ^*^ $3 <Ja 1jpji oli 

AS** ^IwJ ^.j l^fel^ltO J jL-» . Ca**> 1 ©<A,£ eiXftsliiA t£JJjAjLij 

Al^-CJ-lj JLZ^ijs iJul^^y* <jf* Lu^-I |j 0^*3 Ij Joa3 Aol>- 

>» # 

03 ^*> O J^JjLj <05>- LtoiaA .C*~*l ©JlSj Al^-lli^j jS>Aj IjC-ajI 
. .. . ,^a*:>^a £cajI> ^aJ A> J>1 >-(^3 jo Aj <(AS jlj> ^ajL*»I 
Ja~^>eA A>ej I Ua9 <aS^ 2>jXj oz\$ jtii J 3 I ^li»l> (_£^iij 

^••Ojj aI. .***<» 3 aJ ojIa**^© jb o<s,£j Aaj>-Iaaj jIjo 1^(_^I^j lXj 

t-jjiuS^A^L «A> ! oJu* Al3>-ll£»lj ^)l_ ,*^Aj 03 j_ a! a5^ C-ajI ^ylLLjjl 

A.uXftO^yo cX^ jj jH lj oAiLi ^~j oUs>LTj! 

0^3^^° I J^ytf>jAa:>eA (_^Iaa1aaJ o^jaaU ©3j^ 

3! dial oli f I^kJ I^Ua9 (^Ijb AaaAaj ^jl^Xtolol I ojli^D 

O^'J* i£&*■“>■ 3 iAllu*AA>- ^-a^aj lr ^SO^yol j9 AaJILa Oja I 

.ihfUci I 




lg> U-JI Ol*s>- 


\f • 


<jruj 

(£5ju . S+S~ jLis>1 G I 3 ,y>Aj 4ol> > 

<A_jL& oIaamiI LJ Ifr O I * 3 ^> 3 ^ 4^4.0 1 >- 

lj 4ol> O3 —■»ob j,*> 3»u4> IjOl 4_iT Jut»l> 

3* . 3 * 04 ^c*sl> Ol 3 ^ N^AY JL> 3:> ^ 

f_>f*4>_3j£; ^j 1 jIjJU oV?“ j:> ^ 3 ?" 3 A ^• u *?" 

.c—I ^-llLo l^i I v-> ^aJL?l>> lj 3 :>jb ^SCl^uj ^*** 5 - 35 jl 

4Lns>193A9 ^J 3 $$>‘3 3 jv Oi^ 4>-^A ^**^ 3 ^ Ol~*> 4L*>ls 

. c^w i ^jxjuj^.) 3 jo iAi ij 

13 4l^J Aa>- ol 3 ^*( 3 * Ai 4IftS^*4?ci 1 j| 

4^A3olj3 4*A4$^Uc> I 31 OjUo3^3 yj-^4) jU>fli4> <Sj^ 4$J I 
<A> J I ^ ^A4j OxxuJ < l^j I ^Iai<w9^<o<l—^<oJ I 

. dlo^j jSL^ 4> Ai 1 3 X ^3 4 CL <cJi>b Aial^scj SjC*3 J 0 * 0 !^**^ 
4ol> 0^-« ->l ^UaS (_£I40 a*j cTv 

J^ 0 " fcA '^ 33 -^J ^3 (_^|4a*A*»> . C^IJl-O^-O iC-^l ojJi> 

Js> 3 A«> 033 ^ 4> 3 j*J Oi^J 3 >53^ 3 I j3 0 I 4ol>’ (_^3 jo jo IT CUpcj* 
”(_ 5 a *>--' ,aJ 3-^ CUC>^«»l.i 4 La-» 4^ la 3li* . AfO^-a b ^-.*3 c£3-j4) 

4aJI«i j^ £L*£* j **I O j^(^$^3 ^ w y®0' fcA 3 j^" 4j (_CjlAa3^ <Aa5"^ 

^**3 4_ol>- 4$Ci I lr J&3j) 0 ^ 3 Aj 4 i ol 3 IA 0 a£>Ij 

33^4* 4 A -.ft-» Cl***<l ,Jl>- 3 ^ .JujI> 4IXj|a; ^ 1 3 i<-^° 3^ j^-*p 



Li J> tajl 


STS 


4jlaAjjJ £L*C’jM j l Ul . tXj I 35 l\*M »3 3 ^ ^4«t»0 [CjCj ^ 

y-^3 jl^oa\ 3 5 3 **^* J — ^-•^'3^ 4.29 J 4.2s J (3 I jliXo (Ai»L> J.—lS 
Ca_jI*s-I J^.oJ 4-> 4 uaAmi (‘I_?c> I 3 .} jtuj^o iX-S* 1 J 4*.*Jl~j \ZL+3y>~ 

.sS~ ^ 

j\ol> jl c**»l Jp^iu* <Jt> j:> \S"\j^.m^>- 

.JolOJ^J ^ u *?’” ^ J* Oi*3 4 ^^mjS>- j\ 

LUc. . ^*°3 J3^ I <S33 4j^^y>jjjs>- 

4_j 3* <^5* to I uX+jS'^a oLl£»l Jj _ «.t l> 1J 33^*** 

4il^ljl ^-.oj 4ot_i>- (£3ju j* 35 J^VaZs £>***>• ‘C^tjJi 4} j-.>u 
^33 —>■ 4^t> . ci^vaa) ^1 j I Jp^,a>uj ,_jl—>• ^lu>" _5 

(_C3^—»*•> 4j (^| ^Ijl 1 3 3 1 tC^*«»14x4**Xiii ^-.JiAj-o {$33 45^"^^?c*i 

4ols>> J <J* 33** 35 i^lT ^jJ jj ll* Oji^-6 c SjS3^3" 4j .it=>- 

^j..—jlJ2>4il^ljl < (_£ l^J _^-o 45^" 4> ^>ej4> 1j <£ j*-** 

Ol <S33 45^^lojL**« l» 0 j 5^ 4ot> <£3jv 

jl J2*$ ^ t & U .iXaIS^jjSaS^ Ij 4 ^.JjIj4a,£iI:>j1^9 

Jifbl y>- J 2 *S" 4a*uaJI» Ia C3333 C-Iil-S <A.& 1 3 >- to ^j^aj yi iSjr*-*^ 4ol>* 

•*x 

4) ^Ijl £twli Ju-£>1» ^Jiluoo JU*- 35 £***>■ 35 4 5^^yol^fb 

C-^>- ^i^V* .C«*»l ^^^-o _^£> | j| (J.«pl?»- J 4ol>- 

i?^A*o .C-amaJ ^^>-4> ? j**° 4>il>-> ©(A^Jc* 4f ^\ 




Ij Aj jLcI js « jl:> JS iaA$ 0^ 

lA- 'S'$**>** -£**** aS^^U-J I^A (l)cXlo1^u> 

d)I y <A-iJ>- -J^ ’ < ~* M> 14d Ij jli> Jaid(J I OtX* OJ_^«3 j£>4; 

a 5^ C-**A^j Aa^ (j^J j*i t-» aI. 3 Ijil Lj | Aj I jAol>- d)|juA 

^.A>u a 1^^»3 d>1 y£>6<j> olSClo LoJ | Ji G llbjl J.I^.0 Aol>-<_£3jo jl 
JlS A) ^l>- ^«uw ( aJ^auA jC) J> AaA>* ojl> J1*1 O^IaLjI 

M*c- < G dl 31 

A_5"^jv*J Aol>- djlj^A jo IT C*:>o oL>- a 5"Ouuil JL 

(JaISo 3 ©A* I ^>*3Aj |0>1aI$ jS" G ill) 4jf Ij 1)1 (_£.iA_£> jlA-iLa 
, *=■ 

<_>1 A_5 C—jI^XLu»^. i (^jLu*) L*L*a C-i-asI^ A_19Ij_ 


l ajl <Ja1>o _):> (_£ j._1Ja Aol— >■ (1)1a.*a Lj I -A 

9d-t—»I (3*1^ j1ajI>- jl ji* J2 Aol>- djl^u* ^IwJ 1>1 -X 

SvIUmiI ^ C^.m> ji ji _)l ^d^***! jl j4 

SiS.jS '^a jj^LuS^-l I J Aol^- (IjIa^a Aj <^S>- (1)1 jIa} l>- _Y* 

<_£ 1 A_j ^ l>- ijaj —a* JS O Aa f 1“*> 0 1J1 AJ !>■ AS" ^a I^La 

£t~»L> d)lA) OJ^»« A>-A) AJj*5^j! j.9 (1)1 jl ^LcLo l) Gdl )1 j*sS 

< sJu.*3 ( ^a 

Aob-Jdo G <il> jl JiS Aol>-d>lA~«sj1 S' 5 j\5 0^ A 1 1*1-6 



o^Uiuil j^jber aL ~»3 ol^ jl ji^Lo 

(^l^&uuj jj 3 l— jju*u»ji aS** CL*m& (,3^a1 ^jJ <Jb* 3$ 

Jk— a1 3.0 Aj Jh3 <j^ a 3 Aols^ ^Ls* d—-*fcUi Js> 3 >^a t£ J^-l$ 

^Co ^>1^5^ f1 3^*1 Ji (3^3 <a 1I>L’ c?2>3i\^-lr aTJ a-.?CA ^Soi 

(_j> _ A LuJ i ^«KaA J.aI^C-_ • ^s) ^■ ^Uli) uXamiI) ^***A C<<^l 

(JJ-C ^.m*JU11Aa tA-O l_A <jVAj o .JoJLufe JyJ ^*w.-Js»U*A 0^--* 

. A_j jta 0^ $1 ^S^^auJsIIAa <S3j$ c£^j IiA-^3 c-*jI 
(o'/’ ^jY' ^3Jk5>* Ji) Jp^L jLawJjJ^aJ ^LajJ^ ^u^isLiA (jlcWs ^il 
joITCocT ^)ljltX>l^ a 5^vllwl c^lotAjcAi Ia| iC ^**>1 

^“Ls*- C*A.o.ft>l 6jl> J5 La .Jj|Al$L J^aKT 3 ©<Aa 1 J^s^Aj OI 

_ vl)|j^«_^j l> Ia| • d****! ^S"*" 3 L..M*) 1 (_ 3 !cX^.a 3 Lxa (_j 1 <A-.a 

J5J^_a oI^-SjLaj! J5 1 y^ 13 0 <A-i ^ 3 Jo tX^ ^i«<Js»LiA <^L& 

ol^&jlol 3 J I 3 ^*uJ?LAa (^jljuA l_jj’^A .^JO jl j3 A*j ILa 

1 3*^0 AjJ ILa (jljl«Aj l —>■ Ji 1 3 d) I (^)I<a£s j\ 1 3 0 (AS>“ 

^ bl*T ju L 3 3 ^A> oI^*u>Iaj 1 Ji 13 (^\A*a 3 c^l^-LLiA 

. oJaLLa (^)lj|j.il>- 

j\^ jJj L C 5 -^J ^ ^jo L AjJ ILa 33 LL 0 o^ jt b 

^Lo^C AjJ ILa ^.J <Jo lojJti ^Ju.a^cj’ 3^3 Obl^ L> t^l^. 6 > 1^1*03 LaC’l 

O )j«=> ^C-^xms ia j 0.9 i Jo ! A*^-Litdj }LJ£^,oL>- (JL>-JiA5 ^JJjL 33 LAA 

C3«a4m> (^ 31 J IiA-J !>• (_J Jo c£l^.£bl^.«.*03l iS 3 L-«*) .(Ax5^”^Al^Ai C3 J3j*° 




l^j I Olx5>- 


\ff 


IL 3^3 1 I ^aH? . iXaa^^^A £* 3 ^ J b ***3 ^3 I li 

^I 5 b l^i I J€% $>zi jU-<»3 Si jZ.S' c£l^.Xcbl> 

£){*js O3J3* <£\°J3S t^UjLdj j\ cS^bujcsbaj3V3 

(_£ 333 Aj bi (.^IaoJjJo 3 Jj A ^jl) J****** 03X1^,© O'-^b.-o Ob^ b-3 
Obbib- • S-l^ (Circadian) <SJ3J AjUi <J> $Jy> b Ifi 1 4 $” (Aa^auA 

O L-i (jOt.0 ob b J$ ^.Lbo3 J^si» I 3 1 J L£^_jl ^* 3*3 

^j—i 1 AjJ lb« j_J3A.iL* j^) b biC **«3 J A_ 5 " CL*»>l^Jb . JuA.}^* fl:>e 3 I 333 

_ Jjjf (Jib3 3 b ^I^-bi L^jb) c^l^iL 1*3 | 3 «a 3 1 oc\ 3 Jk 3 

_ojllu)(de Maivan) jf y&JS }ll* .Ai lob f U« I 333*^! §Jb 5 ^ 

(jbLS^ 3I ^^**2 A. 5 ^<-b A.5»3l*\VNA (Jb>j;> ^jjS>\J$ ^bi 

jjy I3 3 Vb C**.~>A3 ^ial*3C^«>l C^i I3 0 I J-5 b^3j3i A.5^^b.pe*3:> 
^Iju < JuX*uA ( Phototropic) 1 ^ 5 ^ 3y 0 ^ 1 - 5 ^ * 5 ^ ^J b . Ju-aaS*-^* 
u h ^J3>*«(_^3^»^ 333 3^3 (AaA^« -^ 3 * jA> > b_^j I j\ 

b-ol^C’ ^3> ^Iaj Ijjjo L3 Vh C*-o.«)A.| \^3 j) ^aa?** b| ttAjjb 
©lA^iob U 1 C^l ^2 O3 ^^ C*s&(J\3* ^*3 3 j\Si jK.'Sui 

A._ S Cwl Cj I Ojb ^ 3 _ 5>-3 Aj 33 A^b* 1 A.^/ J2> . CL~»I 

0L*»> I I (_£ j/S.* »d-fc* 4 »l A*>" IaL Ij 3)’3 (_£ I’^-J 3 ^•‘•^ b3) I cx<b- 

1—^.3 I J 3 3 A*X«*A ^33^ ^" J b33 t ^3 I oJ.A*S^(J J. ll 5 ^", 3 *^ 3 ^ 

~ ft 

_^xs 3b-^A) <J3b ^jtn A .3 1 333 C,JUd f)V V j ' -? .C—1 jrulT^ 

1-3^ ^jX_SC) I (_jb-«o djluX-.A 4^-03 A.ob- A^a^I . iAi 33 I 




si}* oLyL-j.> $ Llpl ySL y.\ j±$j» 

(Lb) ^*c5x> 

f- 

\'> If. <A—Lta jjjVl* La J.^9 jz <cLLil; |j^* 


• C*.uL 

uMj-S’ lO*" 0 U (jl ^ O^yy 5 ^C^La* (Sjo.9 lL^34i 

y -? c^L. j^(4pUy3^j &L>- 31) y*3 

lr <z «>a tS' 1 ja-9 ,3-ftl^c jl (Sj{*.am) j\ i l^j I *x*J iLx S' 

• <(Aj 14.19 b ^3-alSo^ Jut J l^i 1 

VL*>1 ,rlA^j Ij y 1 y9 J-aL y>y y a.oI>- ^ L 

ytiy^*^’.c~»1 oiyl y IjL 



Igi I uU 


\f? 


Cj\ jj I Sjl_> Ji . C*M>\ jl^i Ult £cj lli Ctl>J^5r 

C,*„j j *5^c—y L» .SS* Ja<o ^lL*A (Bio_gravitational) 

4ol>- c^y lcX^e_3 Gjl y*j4.ol>- ^y Ij^ajto IT 4.*JILajJ j*JLa (JL 4 AL& 
ji (>Ai jliy I ctL j! jl 

. Jo 1 oA~-» J l>- £*Aa> 3jl_j-e LS****. 3$ 3 Ail ®A> 3 

^oli^A ft . ^Ju**A ll£<l ^-oj Aot> 4.) £t-u»L ^ 

_« A^iJ J* c£^“»A j <oA-.i3J ojlj* L^y y c£Ia4j li 4 „£»j J 

oU_^>- -C^l AoU- 0 1 iS^S Ji 3 Al5" 

(S^ij cjj>a j ~^i \j° <aoi _>• l$3 —* o^iy ^ y tj* 5 ” 

( j£o U>J I Ju.A^Ai^-e ^ (_£ y>c*j lj < A; jiy 0 1 {jfj*- A 3^ 

I j y l a£j I cS^i 3 Jiib J’33j\. 333 3 *lS* i ^ c£3J b 

J 1^.0 1_j 4.*j ^j9 j.x.a Ji A*Ai jl y G ctL 4.01>- lr Ot^elT ^*-.*i»J^ij4.> 

/l^Tjl i^> ^*A*yc iMij y i £~“A» .j.oii jiy g 

ji. J3 ^ jl ji c*£o ^*** ^ sy, |fri> «—*ac-Aj 0^>" 

Jj-cl ^SLzxS 'J> J* j:>(J .Oyama) Ub -£^5^ j£>i ^ytj l*j I 

9 

jiy g L jl_^ yAr ca^cj* ji I j (l-<lj) 

i_^> I ji yy- jyr 31 _yy_^ ji **a»^ 

,_).a3»ca I (S*^ *J~^~~~ > '—J J^—^ fvXw oiAA lxw-o 


.AO 


aTa!=>- j>^*<£3 4.1^, Is*>1} t 4jili jy^l^i»cr 



|j l^r^J ^ I O 3 I ‘-i 

• AaaS"* *\£» 3 ^*^1? J^33^*^l j9 4ol^4j »“^--« 

. ^X •5 ^il ^ ol J> 1 ^1 ^ld j)a> JA l> 

_ }*£*<> (^y«* A J«$ jz) «*ol>-^0» 31 o^lilu.1 

jO-mJu i^3 I X »0>^ ^«>A3^ 3jL> 6 jlj J3 J^-l$ ^U* 

- I i^MAt^j I J^-j 3 1 ^ ^^*** ^ 3+* tj[~»3 £*>" $*> J^Juj 

^l^-j id c£l.& Aa^Aaj jl o^Iaaa*»I ja 

A^-^> 1^.3 U, ^_.olfi- C-»9i l> I jAJIoAaI ,Jk.o£4.> ^lu*J J Uj I 

<0^3 IaA^^jLj (_£A.o| jj<aA3 ^1 0^ ^'■W' JuU^^j Jji^aU 5 jZ> 

4.Li|.i (^jllali l(j^ A ^" AjIj ^^LoJ I c^Ia4.a*jLo jl Juli .C»~>1 

- 3 Li t 1 ^£j Lj 1 £:>b ^ ‘ ***** l£Aa! J&" SjUjA Uj^ c?jLu*> 

ojll JA Jy-3 J 4 .LjL»> jl> 3 oLi^C- t jl^ol^S* (^I^JiAIa 

. C*~>l oA£ t^JiZS' jJ.^3b» ob^lisl ^L> 

(_$l^3 ^ols>- (3*uj ^3l*a9 X C*a5^(_)1j^> 

Jaii9 I (_£ l^*Lj 1-0 J I jawa) . Aaa*u*J <_**») IaA ^^Mki 3 cHjIaaA^3 

4.1-jiw J I (_£ l^£i 33 J I <-tb ^.aIs X*Jo jZ^e> I y>-\ (_^|4.aaA«» ja 

Obl^s lj & 3 $ {j>\ (jpjji ^ 3 ^ (jl I • Cwl oa^J 

{ ^^plS' ©l^iw3 1,©J I JiA.5^^3 J^*s>4.3 J I Jai I|^3 J < il 

jj—jAj Jaa9 1 3 ^3 A ^ £) 3 +~a ^ I . Ai A_^*3 ^ a£ <J l . A 




C«ajI ©<xi 


_5 iAaS^^CI ^ ylS~ ^A (^J^JO (A*) U> .r Axl-> j0.i I A.) J^laAA 

U .cw (jlj^ JaJ^ <J fAC- i L Jo o Jo J 




\f\ 


La 9 Ji ^£0 L j I *> j 


Juil) Jj. b.0 (J^Lu* Ji j_j^.l.*A3 cub aLj lj S&zS ^A ISC*fi> 

CU9^ jl> S \Z*S ^^J^kAj .Oaj! (J.^.^cj* (J.* ^_/£■ 

^1 <CU*»>1 fjV C^^UsJ (,£ ItfCL L.; I fbcjl^lJ 2>ly.® 

i3<A_2>c.«> ^j- 9 b J^ibo ^jJ (_^l j) o-»La (_£lfi>A*.jLj ib*j OJj j*& 

. CU->»> | Aa 2>- b 
■ £~* s 5 ALUA^" J2> 

M j3 {J I J_>J <J.>_) jJ ^A Ojl 

jj^LuO Ji CUC j-^Aj AI ja S ^>-Lf> I Ji A*-jb CUdlj jl) 

J3 J A*>- I i J_^o il 2* 0^ b -A> LI lc .Si jSji j\ JH (^)Iaac>ca 

b-o O^ Abb Ac-bo <J33A -L-^c^ JajJj.it> V3 <n*a .A J^k 

V 1 oJIa! 1 (J-^9 JjiJ A$Cl I ,_Jls>-3 ‘<_*> jS °-?bj Iaj A-U^.* JjxS Aj 


jlj j.i jl cuc-b oijl^i aS"" ij.j tjLr>- 4.LU1 a^j 


• Abl-Ays j1^9 O I J 33 Ab^lf 


J' j* i_j 1 ^- , J7 »-*> t_5 A °^L I ^ J Itf-CiA —' Q -^ I A.&ft> CU*ub ^ 


. cub <( ^bjJl ® ^wLicU*uJ JA) i^3> ^X 5 | Ai ^ jib Ji 

I j jji^cjCuA-^Jjji^Lj I e^O^-jb ^^ooV&bb oVbb^l 
3A 3^"tJ.cu**» 1 Aa>" l*»» 31y-**ojL***j ^y^L-^cu**^ i 

Abb Aeloji\<\£>Ajlwji .Si loij^ I J^.eA> ©b ^>.1 
^■>3 ji jk*o Aobj-ol? AjJlkx>(^l ji ^JlAaJ I A 31 ©AC> ulj’^ bi 9 A> A$^ 

^ibi y.J* a£j b> .^oL^ oL>~>Ia> oib <_b* Ji ^loi c^Lj iJ> 

,JA) (_jltf.fi> it 1 *j 3 A_ 5 ^^.^.tf.A jL«*} (_^lfi>ocXj A.J JI ^loiAi^i t_ \S 

oA.fi> 1 ^ 0 b I OL ^J.'^-f. • Clwl 3b ^*«aJ Axfei^A (jbo (jljlAjls*- 
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l$5 L«j I j.> oL»- 


\A* 


_A.j Ij ot Ljr^j ctL (js jZ ^-lil b ^3 

. C*>-ltAj 1 ®!^5*^ A 

_4> ti\SL> Ju Ja-.:>c.* JZ\ i2>y*^A ^LaJ dl«.?c7 S ^J^3 

—j> i Lr y ^k> .<\Z ^a-u»a74j jlcl ^^^&a3 <_)> ^IgLa'JZ jyo 

£t~>li 4 oI>^1iA*a4j C^aa**j (j^ j\5 l> jAjil) JjS^>c) 0^li>- 

4._iil>- (£3ji) <j1«Aa9 S jliAi Oi J5 JJa J* Lo .^3^0i 

_ p 

I (jl^lf-tXj^lj jJaaS* ^ijjl ^.S^LaJ I .iXSilj 4l£>|;>jro ll Uy^y 
t_j! y>S 2) ^.Zi (_^1 o^Uj^j^uj^s »-^L 4^LI»>Ia ^£>\ZjS I 

(_£J(^l^So laj 1 tAui o«AfeliLa (^y 1a. pci L^_9 .<A.£L 4j L t£j I 0 1 
. Jui^laj J^Ur (_£^aaL.j l> IJ 4.i.AAwA 4,5**«A£> .Al*!_p- 

^Lo 3_L5" &av ^UrjUi jl^ flClfc < S^S S*~> Ic-Ui 
o^> o^Jij JJA 4j (jo^5*^1 aT L>w I j\3 ^^3 

^jL>- ^a» 3 4 I 3 _)A aToiAaajJ^A* a Ga.j Jai.3 

<JL>* ^1 JA J*"* l ^3*. i j£>_^A*»» <_)L>JA < - 5 -0 " m *>’ 0_^" *5^ 

cJl_>- Jui La 4.i J 3^) otAi iAa? J 4?CaaJ JA 4j q I cS y>- 

^ l_. 0.1 I y Lo . oiAi jmj lXaS*"" 1 ^jf'Aj ^j&*MAy 1 L I —y I ^.1 vI^**uS*jL 

.2>y \sLS2> jl^>- L 4 .*j Jaa9 (_£jl.3^i <_$* 

£^.9 j"“ , -^ i _y“-*-?. Ca->JA JA tfL? y JA 

dl^r (L ja <—> 1 ) ol 3 jiS*^ Gtt^ 

ja 4i 0(Aaa!T cAaa!7 o^Ia y < Lj 4ij>- ^<o 



laj 1 ^«>U 



IcLi ji Lry (>di^r t_)l>^ c£l^ ^^Ig^Slrl .^ -V ^. 3 ^ 

■ (\^AA)c—l A.idj j^4> ^:*»3j 

^-A-JjC-sI* 4*JlLa (S\j>3 «x£*^» ljl^.l^.\.«» Ao^lj cIajSlS 'dJslrl 
kS\ Pc') ! jl . 3 jlj) 4,^j .ia^APea ^jva J 4.) 4 .a*A/-j &&Lo jl) jl iA*> 

CU-cs-mS jjfkl^uPc) < 1 4>a*3 l) dl Jaid ^-IaJ Ja.c <^lf)V 0^3 

l> I aS 2>jL> <-*■> 1_^)^A I J 4.1jL**a I j^aPe>*a ^ji) laj I 

( j.^x*M>:) . 4.> Ij_ ji_*5^ IhJ I j diaper jj ^***<1 ^Lj I jZ> 

li’ ^**> jl <Ja -Pea (_£ la.} $ d-Lpei* ^ 4.) 4.1***) ^_Pc) ^J jD**Ji) 

cAc-4.) C**uPcj jjSoU J I O _/6^a OJ }xo £-UJ (J>a.C- jl <A*) 4&J>.} 

^ji) la J I J*Jt) ala iAaP*" Jo la 4PcJ*)^) tdld 171 SiA) jd .}! j.aj1^*ax) 0^> 



Igj U.**» I js o Ls>- 


\AX 


^1^31 yA j:> c£lo^ £->U?l L f3J {> Ij 

.^S^a tfijy* 0^>- Ij Lr// f^J^SCj^JI 

(AjJui^A £-Ia) jl.9 ji jI^jAaO <S3^- m> <S 33 jl ^*<a*j <x5"~ 

(JjIaj ^a!au>:> J.j »Aaaj J^a 3\3j*' j-o^J 4-5^ ^a 1$Ca* 3 

^-o-oj.} (*^aaJ ^Li 1 jJj U j.^O IfCdlrl J^> OJ3^=> 

dU5^U 0 ^ ^ >* •^ L5 ja UbJ 

4.ilj> <C^9l> C*.&5^ i^_A^| O^ 5 *" $^a.2>ca (_£l^l^L-» i \j£Mi3Jy> 

jl (J-ols*- I^aaaJ I ^AaSTauJ J^la^AA.! Ij ,J^ j>- (^lfeA.i1^ I JLj. < y>- (^Ifb 
(JvaI 3 *- ^>*aAaJ 4.jIaajIaa .cXO^j oiL (^ 1 >-JI 3 

3 1 ^ja*J ® IaJ lj I> . CLa£j^ ^ iA^-aA V^^cTt ^Jo 1^ tV&i t_>lj^.i ^X-OJA) 

b3i oT JA <x5^aL i_^A>^r ^A^IjkA <XaIj^) ^liXlil oL1<A9 I^jJ 

. (Aid^A coLa*j| ^C-^aaSA <^U yS 3 ^ J*, 
oJ 3 _j >—*1 CIaajI ^.jJ 33 4 .Ia*)>A— 5 ^Ij 3 J ^'I 03 ^ 

Lj i_^-AaIa 4_ 5" cXi jLj^a Ij A_-.ftO^ys _^-*J l£J 3-L ljL> ‘XLjLj 

I jI^Aj Ia J I 1 Juj 1 ^_^>l>-. JJj lj ^Ia«j3 (_£I^.Aj IaJ I cA^La^I 

. iAaaS^^A 1 b <_ aa*> LaA |j ^A ^Am» ^ja.am» 3 <-XaA^^A l_<-*.J 

J^waS"Ij cjtj^-j ( Bois I ) I ^Jt^O)) 11 ajL> \VA JLj^ 

^aaJ^L^ <Aaj jtS" J5 3 3 J Cf> V*“i l*»jl ci“iI j 

^jejJi ^^ ^_pt)4j Al»i-»^j| .l\*:> jl j. 9 ( Van Allen ) jlj 


(_^l__fc3>^J c3 ? w^“* ,<0 ^tAj 3 CaauaJ 0»-X-®4.j 1 cA^aSta 


*r 



( 41aA-> 4ft tO vJj^uaJ Ou^Is>CA f 1<J ^—'f ** 

O^p&lAJ jl&Jil li < G ^I l> _5 

(Sj.Z2ka ^j^lfbAluAi 3 $ 4.iij Lj^j 4aaA*j _is .<AftO jl j —9 4.01>* 

©.5J 03 J** ol ->l 4.A-JO J<*«A ^*?ca* 4 I 9 Ji 4._S^"lj(^|4.X*u4> (J^aaJ^oI 
i) lAj 3^) 4a9^^^ .^1^.9 ^jaau.^aJ ^gA^ijlA jliAftA jl ( C^v-*-** 1 3 3^ 3 

(*lj a Nerv I » I 4_5^) 41 a*o J^>- C-Jis 

jl{3 .2 >^:>Ij j-3 I J <s\^ l* ji ^Csj-yf 4j^o.’> (cUwli 

j^I^ca* I ^IauO ^lu .^r 31 4jj.>:r lr <aj1^ 

4aaA«j 1 4$" lXIj _}1^9 lJ** 3 l3 \ 31 O^.aJ ocXaaS^l\C Ia.aA Lq! ^a^j ^ 




Igj bui I uU 




3 3^ J—9 O^Iaa*«j 1 2) 3 J « l A « < CwJ J C^l^iu^l—.*3 | (_£| j) jlbLj 

•i 1 J<® 3^ j~J 1 OiXaaS'"'"(J^aaS" ^ljxfrAj A.J 3 I (_£IAImmA (J JmcuJ JAI 
CaC-^m> 3 aI^Am* (jr'Uj 3 I JO ij ^Jb>o c^l^,» JaA5*“ ^)U^0.fl> J 

jl 3 j* ^Ju^JualjC .C*9(*Ucjl 3 b© I ^ c£lf£> U 3 I aLmL dlji q I 
a 5 ^ Ic-^Usj lr cVOj— 5 ^ iAaIaT c£33ij> * AS*" l » I lr Ij 

jjf’jLdAJ . Awt) Ij J^amA) Jj Id 'jtMuJ (AaJ I CamOAj «?l_5j* ^j-©-»<3 

©I^ImO j! jSlLrfl lr tXO^ j7e^j^*9 | J aI^Am) < >ljT^.> 

.Ail) aLa*u »_>l> j 3 jjUjAj <iio ji a1aA«j c^lffe 

b L^ttJ UJ I ^OM ©lC avu)^ aJ «A*J^A f_)V ©L_5^jj> I l» 

Jj* aS* Cam) I ^^lAj . tXi jLu 1 Ji AImAmJ <_)l> J^jl ^JMaJ Ca£>Im) 

AaaAm) lw>li jl l) vXwf Aa^>- bl jLbM» (^l^.&l^*u> L©3 | . (_am>Iaa©Ij 

3 A_j I © I 3A> 131^-*“£ l<®3 I (^) I b 3 Ai 3I ^9 o^ IaLu» 1 5 3 jj© 

A_S^bci \ 31 .eJ^lS^obl 3b j» ^^3 I3 jb ©Itfl^lol jux*- 

31 (_£ J—^-O 03 j—^^ t v_a 9^.5^(*l--^u I Ia9 I 3 -^ AaaA**> CaXu ^ 1 3 I-J 
^J.1—£3-^ c£3j£* 3i cSj-Co 3 Ia**< ©l^iuj.l—- a 3 I l> 01t\_A.<>..£j |^ 

l^itj le>3 I {j*} • ‘JuiXS^e(AI mAm) (JJkJ bj5^3l> (j©j*a^cA 

"C 5 J . ^ ©<A .*«'3 ^>ljA lr <A.O^J ©ib I 3 03 b! I3 3 b ©lj—S** 

a 5^O i i-JAft C»mjI i«Xi . cXAfe.33l j9 buXA© 4.J J^cj i3j-© (i^i 3 ^ 

JiW Aj 03 j-> jCiiU3l c—»^ 31 ,ji>>bjl a5^ I 3 ^rju© Jjk 

3 AaW (* be* 1 3 b ©1 JA*W (^l^.XuJ Ia 3 I ^A*iuk> A>*^i& -9 L ^ x ') Im)^.J 





liai Lo 


JS 3 &S*CI+mj\ . A-oJ^jA-j 0*3$^* 

^-olc <Aa>- . lXaS^^/Q jtf (^aIp-^P Jaj^l^i 3 A l^£o Lo 3 I (3**9 

(‘l_?cil jL*«> CU9 A l 3 A-J^U A^ljo A 3 —^“3 ol^*tjLo3l 3 A 

•>> 

^ 7 ^ 3*3 ^< 0 ( 3 ^ Im» 33 y 3—5^ l^*u3 Ia3 I I 

4.J 4^3 Jo 1 oA.w Al>-Lrf 3 J^ O^-AStT j5 ^ J&)5 

. Ai UaIa31^9 I 03 I A 33 * C«9a4* 0 ^ 3 * ^*>->1 i*\\ °Sji 

aV $-3 t dL~»% jl ) a! y* jl (_^jL*u) (oAJj f j^1*x> 4 S (_^J^i»4.3 

^3^1*3 1 i *3$ Jo li^l j> J\ai jl iS' O^ ^Cj 3 

• A**MbJ oaI— ( C .M3 1 l— 9 ^*.*4*^3 j — i a . 3 J)\ i l 3-^3 J '*** *+ >> 1l “ q 4 > 

<SJ3 I oAlfll-l Jj \S JojX>2 I ja 31 J~* jjS ^A* I f3V ^3 1^3 L 
(J^S'aIIu** C^bj^’i le>A j—jo 3 liio 1 l*3l3jJ ^U - 5 4T 1 >o I 3 I 03 ^ 
3^9 ©aIa1«>1 A J 5 .A 4^3 | 3 I <13 03f 1-0.3 Lol .A 30 ^-^.La LoA 
31^-9 ^i\aJ I A33*0^3» L 5 ^-* , ^ jl 3 (J.*:*? ^lai 3 I Jo jS' 

. JoaIa 

43 33 A 3 iXSi^gA A 3 I 3 ^j.) I 0^3 3^ijA^ 3 J 4La*j 4^ Uci | 3 I 

.A 33 L- 4 AJII 0 ^**4*33^3.10 1 41-0 3 A fU>dlt£l J> ^35 A ICL3 J5 

<i4 33**-^* JS ) vrJ3^ 3^ I 4^33 O I 31 jloS^ 1^3 lr 31^3 03 >- 

^^- 3^033 P V L^ 1 ,j* (jr'l**»>’ oaIa) 1(339 oJj3 AI 3 A 1(^^1333 

f3^** 4f A 33 ^jJ « 3 I Aax> c^U 33“^3 4i 5 Z I J-A’a 3 I 



Igi lo—i I oU 


\ 



(Lli) . \^\ jt- ‘jj?! ¥ - & JL5** 


^ jl (_$l^~>| ^>^K.0L*.i L^i^J ^iUa9 C^lAoiA^.{b2> ^*>1^ I 

L &y ^1 li I ^ 4j l> iAaAO^a C*~04j cAl%>\ b 

<j.>l yj Ij ijli ^ClfcloA <c£jl3«J A ^ C ' 3 

Jj^fb £.&} ^ _,/0 ^L»11a 1 t 4_S^(Aii £-9 13 4.;>-A.ijLuvO 

^l-o ol^Xijl«j| ^o.j I (_£Jj>_J1 jl .l\J IolXXu.j 4l>-L.Ij jp>-4j 

4> . J5jL*> ^.fe|j._9 jJ.-.*9 ^jjl jl ^l^UjI A.5 ^l\*j 4lw1j.:> £Z)j£3^i 

1 _ The Atomic Energy Commissions Oak Ridge National 
Laboratory 




\&Y U> j I 

JUJ.) 1 *J | 3 bo 3 b Sj&aA (^IlXa^xuJ 13 

L J>I j| 4l£j>.5^. Jui> 4*.o^7 l«3 I f Uci I «J.aI < L*>lj » 

(_$“ 1—^.9 J.U cJui^o ,_)k«.>- ^Iua^Ia;’ cA—A i J5 4.5^ <J> l4l.cu,ft> 

>e! 49 J 3 li yJi J.O 3/1 olCflAli Ji il c^ljb 

.Jo I C2**0 4j I/O J 1 jib lfe^.r jli I l> Jo JII> o Jj (_£!4JLu*& 

J 1 <a»o l> 4J t Jli 4 *,^o.m£> yJ> i£XL«.*u> I 

.jjjC <i!s>(jb^J <jb° ->i -> 3 >- 
: j^o ^oj (_£ly>-! c£ljb ©j 

JJ I ^>1 -« 1 J J^j » J3 ^jk—3 yj*l Lo J f — ^ 

ctUS" b jl c^U-J_^<s‘j 3 I Jjj jjtj.UjI jj^bl 

J_>-l §jU 5^ J^l^=-4., 0^^-»c5* 1 

I 3 C^*-©.:>(_£lij I Ja ^)1 J A> jL) 3 C».p-^-» { J* Mi l-) 

4 i j>^i J J 3 A < ^) l-o.ls>- I j^l^J^9 

jliUjT yd - «b^^D tSwUi J^LjT _r 

b lj'4>Jou*4> 4 Xam> i 3 JajJ^*£ jl (J.^^ y^T ^^ 

. J^’Ca.ujO 

_«I^^ 33 y»(cowU)4> jlj.* jj(^f 5 j*y> y^>- ,j£j U j 1 —f 

4L -»34i 4Lcu.ft>_j.fi> 4^J J.i (_£ 14lou&3J ^^ l^J j^b> ^j£>j«a.>cA ^>31 ^1 

y^rT iJ3 J O-^i -^<3 a ^ ^ <3^J. ->^0^ 

fl-oj* i_->- 3 A 4I*mS& 33 jl ^—SCj^ (^lyj ^>J-A J 3 ^ ^* 



ji oL> 


^ob ijoxpcXS ^*i^3 *^iP, jbOb»> &•**&> ol «—^-j */ 3 
jjti l^»j I I *- b<xj jS \ j^>3 j/ ® 5 —IP 

&S ^33 I ^Sj* £1djAuji'' 1 3 \jj$ i£jS* ©jl'Aj l ^j4.*o!a 

lA-"° ^jb*.Ji» C-.t»o 3 (^l^.,i^ 2 >-^laj jl 03 b otAii 4j jl^A J^>-li A.lu.A^^ 

-3b 3 (J\<^> o^ 33 ^ ( 3 ^***^ Ot^ JH »C<«**Af> I 

jl^-S 4 .aULa ^ 33.0 CxxuA^ Jud £-(^-<s>:r 3 Jljk^J ^5" 

— 

(£ /S' lj -{&/ ji 4.) j.l5^ Ij C*Ai >.30 —& 

OJAS J&> 31 CJl~> C~zS'A> 31^ (Escherichia coli ^Jf/TLjLi\^\ 

a.*jiLa b> 

O'J tS^i - ^1 iS^f*3^3*3^ j> ( 3 *^ <£^3* j» v 

Ax-a^ l> (c*i«5^ 3 O 3 —^ 3 ^ ) ( 3 *^ I 03 ^ lX-jLu» $SS J^-iaLo 

^ j,*33 }*3 j S L^l^dl j?u I C?l^» ^~iC*.Z» jl |juo l? o^lx*jj.9 

. 3^0 4jJ liaa 

( 3 A * a ^ cS^Jjb* 1 ^o3-^3 , 0 3 < _ ( ?^ Jax>c^o lj —V 
- 3 ^ 0 ?. ^ *S 2 >jj o«AO £• J.is J^lalo^(Aj ( j£j U>J I ^1 - £tL& 

.Aj l> JS l ^Zs>z*mS' 2>\s*l\ C^l ji < 3 ^ ‘ b> 

Axllk-ov^l —( 3 ^- L?UA.j b <Jlo) jl^li -A 

jLxmJ j|iAAa4.) 1 j 3 ^-f. A.5^C***>lfcAj b jl (J^b- ^ 3 ! 3 ^ L?<A*> 

.Jj lo^j5^<J. 



Lai Ji J I lliOu-* j 


\k\ 


* 

^-ij^ ^>3 j?*>3 «^3» j5 lr _^ 

.( Pclomyxac Carolinensis ) { j»+~JA> ^aI 
' — *aA I ^ u uu Ai Ojlt-Xj CaaajLu£>- 4aauaJ Ij Ifb^J ji Ai C1*ajuu) UuA 1 I 

4*5^ ) 4a£> ^ e^Lut ^aauKj £_9^a 4^C>«aj| O 3 y*o 

CIa«.aIa ,i\) ^wuA) Ol"®^ (c^ajI 3lXC ^L —11) OwO I 

4._5”^ ^jo Ij ^jSjIajI . C*->l o«Xj to 0^ l> IaJj.©.* 

4?cj I At 4.*ujIaa J5 £)\3*^32 CZ*°^ 3 <J? 3$i i 

4jJl—L a lfc>4l*«ib (jI a J.a& ^aauAj ^ £) I OdiJ —-* j> ,jM»J 

. 

D^lal«»l _ 4ol>-y j £-*j5j2> Ife j*-~ i 3 tA-Jjj ^jSjIajI _\ • 

^aa^aO^ jyjj&iJZL) jz qvA3 4ol> yly 0u>- jl 

flj4.) ) ^.L-Aa-S* Camj J <A«Jy 4olp- (£3jV 

^>1 .Oo©jli\_J I dL ^a^ 4.01>- <_>Lc JJ> 4—5"J>jl:> jj’l 

lib j.jLj^ j^-~a 0-^**' 4I>-Lj ^j._> <1 4.0 l>- * y I ^aJU c£ly 1 

• Caa*»I ©Jui ^yL 

OajI Ol-^ cTi Ujl ^>1 — ylo:> c^Lry ^5t7 ^jtiUjI _\ \ 

.Jd. ojUl jldLj >U> 4^ 

fl>w I ^^>*4.) —a J | _J_^0 ( jO- 1 ( j£j l — oj 1 ^^J._5»- 

3j£> ^ (^3lJ l^iT fL»cil c£^ J** ol *-* <jP 

J (_]^.aua 5 ^ .Cuuj <Aaa 5^ jiff" I l j 1^ 4.5”^ ^L^Lj_5 4> 



l$> U-» I ob>- 


\7* 


3 til> tfi _j C-***>1 otjJj o.ib (2)b»J bcot J^> A— S' 

l J y I ©I JAj (£3ju (jb*j IjoUlJ 

*s3Tju> 3 ^*1 j~9 t£33^ ©j*>o (»—>■ 

lL-*34» ( c«-bc^ Vl_; ) J^Ljl c^l^j fjV c^3jri_i 

Oi *^jb <»£^—•>■ ^jbjl i_ 9 :> 3 >- 

\ 0*‘“>i OcXaJ 1_?CaJ 1 A - S' c)J3 C b.J 

(_J 1-O.i OlXaaS^ Cl*\*jj^' A>-*JLjjJ fi^ 1>CJ I _) I .CIaajI ^ja.&S' ^ 3^^ 

Si^jS'fi.^S) lo cSi (51 J\ ^b^ftlXJLo jx>\ £*A>a’ jS' 

J jvuS'C)33i> t^lo lv) si’Ljji OUI fi> b b l^Tjl t3^ fitS 

( C ^y**l*J-*-) 3 1) 1 3 Ia 3 I ^3^3 — - A * b <A*.*S' C^**3 3^3_^ L^b 

3 ^>1 j—C^ijL it .^x t l^lCi-o ^il cu93 .ijSjytS' 

JjttS CaC-L> ji^3jb l> fits' ^3Jk)l ©33:5 ^Ll© (S3J j* b bo oljr^ii* 

{j* ) 3j Ia Am)3 bj 1 ©l£jl*0 . ^jS' CaaJ 

A.) CxaJ I ^J^b*>- Aj J)b>- A.) i^aaau') fitS^ (^>A*tS A.L-aj 3A-J <—'b^XS 

j\ j.9 ,J 3 * a **S' JJ) et_J I JH Aaa.aI iA-.*j1 ^<saJ (_£^l—^ (S bbb>c<o 

aiXsu \ * • <X> CIa>"^aj (_^ 3 l> ^^.x*ts C^aw^Ii^a A.S^ 1—wb 

^’> J3-.) a 1>-^—« IfcAiifl^ca 3 b^ 5 ^• ^3-^ f 

^_31 .JuL tSSS 3 j._*j (uX_j (Aij^a b&^.A aj3j.^wa.a A.5^ ( 3 I 3 j—^ 

A.> IT <A-j 3*j A._*] ILa J ^^jtS'CUttS* jl) jl CaauJ^Ij^a jjSS^e* 

.Si ji Iji ((A.olc» j.^J» Ca>cO ol^>l 





l$i lo-n I Ji Obs- 




jSLmo G 4.1^- j,a Ij 3 3^£ I l> ^3 ojli! }4 a9 4»^j b>- t iS~ 
ji^1^9 li* Ijt L5 ^a*J 3^> .tAlS^^xiar ob^ 
lo^.^l>3b^ pC5 j3^. ^•®3A I^awA) ^ 4aI^ cob1 

cXoll*»> jb Ob.*J I 4j AZj^a ctUlrl oJ>jy> lit» AT jl 

3I— c -1 o^Ui-o (_^l^jUj j2> A_r« ^l^&jboi jl (^|4 c^«.>m lr 

^g«a*j 3A 3 oJ^Z/ C^aaaJ* l^J 1 jl ^*r*j 3A .Ai _C»cj I <Jo ^3i^a 

^ (JP3J (j> 1 b .Jo Juj^a ojb C*t*3 jlj 4 .} o<S£j.) CaaaaT 

•CxfJ L$3J J p* 3 ^b J^>3 313^ J^a5^ 

©A.£olo J^a 5"b j.S***jl> 3 v_jlr ji (^1 l£j{>3} 4.j IaajIa* 

l-ol .JoJutt 334>33 CaaA 9f A£ 1) 4bi*j 3^ ^j-aiij 1 tJo Jj.5^fIA91 

•AaA^^.®| ^AAi L*3 I (_C l^.<W»*)b 3 b*U> J 

3I J* ©jUlJ ZJfA ^l_Ja9 <^U 3J 13^ I oly^- 0 ^^3 

^'yi I J2> ^J*’Ia^A<auJ 3 (J 1*^»a3>CaA 1 . lXaa 9 l> «A£^aJ A> ob 

4l>-b£ l^.^i l«3 1 (J^aaSJ^^IoVI^^I .Jo l©J^5"Idu, 4j ^>e}* 4,1 Xj3 

Ca**o 3 <^l ^b»9 (^b4.^li j.» ^L.H>w (_£bb4ji.A.o3 .J0J0J^jS'^.933 <A>AXo 

4. 5^(Am»1 oJJj ^ ^b/0 ^ a&\>- (_jl^"3A . Jo A^j {j**33 Obibll 

^I**03 oI&aA:?w ^jo^ ao&c.& ^3! J.1 li (_£U&4 aaAaj 3 I (_£14.XaO 

Lol ( AOji94.> jms&zaa ^IauO ^3 1 (^1^>«Aaa3L) .Caa *>1 3b) A33A 

^>*1 j.9 13^ 1 (J31 J^(_g A 419^5^ j.laj 4 aaA*j 3bT3A j£ 1 

I3l AA^bf’ Aaa 3b I • b* 



UaS Ji bj ' j 


\?r 

l-oj | ^l^l^LuO 4—5" <sjh[) J—o I 

ob (^L> Ol 3^ ‘- J bJ.> -?l A.la?cJ 1 3i O^byi^I^- 

bo I cu-i5^jl> & jlMj JaK' (^lojUiUj lo.*ib I3_ X 
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